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BAND SAW MILLS FOB LOBS. 

Some years ago we publisbed a description of a band saw 
mill arranged for sawing logs, erected in. New York city 
by the Atlnntic Works, ol Pliiladelphia. At that time such 
mills were little known, but the 
increasing demaud for some- 
tuing more efficient and less 
wasteful than the circular mill 
has led to many improvements 
in band saw mills. 

The wheels, the vital point of 
a band mill, are now eight feet 
in diameter, thus greatly reduc- 
ing tbeflexure of the saw. They 
are kept as light as possible, con- 
sistent with great strength, these 
two points being essential- 
strength to withstand the great 
strain of the saw and lightness 
to reduce the force of inertia, 
and consequent sudden strain on 
the saw blade in entering the 
log. 

The wheels are supported on 
steel shafts, and have bearings 
on each side close to the hub. 
The wheel shafts have ample pro- 
vision made for adjustment in 
every direction, in order to per- 
mit of accurate alignment, and 
the adjustment of the upper 
wheel, which controls the posi- 
tion of the saw on the wheels, can 
be made while the mill is run- 
ning. 

The feed motion of the car- 
riage is novel and beautiful, 
being powerful and yet capable 
of very wide variation. It con- 
sists of a delicate friction device, 
which is at the same time so 
powerful as to move the heaviest 
logs with ease. It is so com- 
pletely under the control of the 
operator, that he can change the 
rate of feed instantly from zero 
to full speed, or alter the rate by 
an almost imperceptible varia- 
tion. 

In order to avoid the loss of 
power experienced through fric- 
tion and stiffness of belts, and as 
a superior mechanical construc- 
tion, the mill is arranged to be 
driven by a vertical steam engine 
connected directly to the saw 



wheel shaft. The.high rate of speed— 300 revolutions per 
minute — at which the engine is required to run, calls for 
great care in this method of construction, but all obstacles 
have been successfully overcome. The entire mill, feed 







works, and engine, are bolted down to a massive sole plate, 
six feet wide and nine feet long, and the parts are made of 
such strength and rigidity as to insure the greatest stability. 
The engine is proportioned throughout for high speed, the 
working parts being capable of 
standing as high a mean effective 
pressure as a locomotive engine. 
The guides are bored true with 
the cylinder, and the cross head 
pin is central in the cross head, 
permitting the pin to assume 
the position of least strain. The 
reciprocating parts are counter- 
balanced as far as possilile, and 
the compression of the steam is 
so arranged as to take up all the 
shock arising from the inertia of 
the unbalanced weight. At 300 
revolutions, or 600 feet, per 
minute, the motion is perfectly 
smooth and free from tremor. 
The position Of the engine per- 
mits the operator to have com- 
plete access to all its parts with- 
out leaving the control of the 
mill. The engine is 10 inches 
bore, 12 inches stroke, and at 600 
feet piston speed, with 70 pounds 
boiler pressure, will give ample 
power. All the parts of the en- 
gine can be oiled while in mo- 
tion, and the bearing surfaces 
are so large as to run cool 
without requiring undue atten- 
tion. 

The saws used on this mill are 
about 50 feet long, 6 incbes wide, 
and of the thickness known as 
17 gauge. In order to strain 
such a saw to the tension re- 
quired for cutting, the column 
and framing are made unusually 
strong. At first sight the mill 
appears heavy, but when the 
size of the saw is remembered, 
and also the fact that the mill 
can cut a log six feet in diame- 
ter, the proportions are seen to 
be correct. 

A very important improve- 
ment in this mill, and one found 
in the same form in no other 
mill, is an attachment known as 
the saw deflector. This consists 
of a device so connected to the 
saw guides that when the motion 
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of the carriage Is reversed, the saw blade is automatically 
drawn back about one-quarter of an inch from the freshly 
cut surface of the log, and retained in that position until the 
forward motion of the carriage begins, when the saw is 
instantly restored to its exact former position. The advan- 
tages of this are obvious. The saw does not scratch the 
surface of the log on its back motion, while at the same 
time the speed of the quick return movement can be greatly 
increased. 

Before this attachment was made, the return motion of the 
carriage was twice as fast as the maximum forward feed; 
with the deflector attached the back motion has been easily 
increased to three times the forward feed. This may not ap- 
pear at first sight so important, but the firm suggest the fol- 
lowing ciilculation relative to this point: In a year of 300 
working days, without the deflector, 200 will be spent in cut- 
ting and 100 in running biick the carriage; while with the 
deflector in use 2SJ5 days will be spent in cutting and only 
75 diiys ill running carriage back, a clean gain of 25 days' 
sawing. 

The carriage on which the log is carried, together with 
tlie head blocks and dogs for supporting and holding it, as 
well as the set works and rails on which the carriage runs, 
all merit attention. Four different kinds of cariiages are 
made for these mills in order to meet the varying wants of 
customers, but the style shown in the illustration is the most 
complete. 

The head blocks are each made of double wrought iron 
I-beams, planed true and carrying strong knees to which 
the dogs are attached. These knees are made to recede 
44, 48, or 54 inches from tlie saw, as required. Motion is 
transmitted from the set works to the knees through a steel 
shaft, carrying cut steel pinions working in cut steel racks. 
The ratchet wheels in the set works have forged steel rims, 
the ratchet teeth being machine cut, thus insuring the great- 
est accuracy in every respect. This set works is graduated to 
set to sixteenths. After the log has been entirely sawed, the 
knees can be brought back by power while the carriage is 
running back, or a few turns of the hand wheel on the car- 
riage will bring them back simultaneously. 

The dogs used for holding the log are tlie celebrated 
Knight's patent upper and lower dng. These dogs ai'e so 
well known that it is only necessary to say that the upper 
and lower dogs can be adjusted separately or together, and 
that they will hold a log or flitch when nearly cut up, so 
that it is impossible for the board to spring away from the 
knees, thus permitting a log to be cut up true to the la^t 
board. 

The trucks under the carriage are strong and heavy, to 
stand the strain of loading and turning heavy logs, and the 
rails on whicli the carriage runs are made of railroad iron 
planed true. The rail nearest the saw is planed to a V-shape, 
while the other one is flat. 

These mills are made also to be driven by belt instead of 
direct engine, and can then be driven from any suitable 
source-of power. 

Band saw mills as above described are suitable for cutting 
the finest lumber in the country — walnut, poplar, pine; sav- 
ing a large amount of lumber which would otherwise be 
cut into sawdust by the wide kerf of the wasteful circular 
mill. Their capacity is rapidly approaching that of circular 
mills. Messrs. London, Berry, St Orton tell us that with 
good logs they can already average 20,000 feet of lumber 
per day, and expect soon to see the day when 30,000 feet 
will be cut on band mills. Those who are interested in the 
subject should write Messrs. London, Berry & Orton, At- 
lantic Works, 22d Street above Arch Street, Philadelphia, 
Pa. They make the entire plant for band saw mills, includ- 
ing all described above, aa well as log turners, edgers, cut- 
off saws, and saw mill machinery generally. 



The American Institute Fair. 

The fifty-third industrial exhibilion of the American In- 
stitute was opened in its great building on Third Avenue, 
New York, on Wednesday, September 24. There was an 
audience estimated at 5,000 to listen to the opening address 
of the President, Cyrus H. Loutrell, who was followed in a 
most interesting speech by Hon. Abram S. Hewitt. The 
latter declared that the wealth of the world had been mul- 
tiplied a hundred fold within a hundred years, by the aid 
of intelligent invention and the work of skilled mechanics. 
Science, he said, and not legislation, was the great lever 
which produced happy men and women; science revolu- 
tionized society for the better. 

The lists of exhibits and exhibitors at this year's fair out- 
number those of any previous year. The central part of 
the building, which is an eighth of a mile in circumference, 
has a concrete floor. Conterno's Ninth Regiment band is to 
give a concert each afternoon and evening. The machinery 
will be in motion from 10 to 12 o'clock in the morning, 2 to 
5 o'clock in the afternoon, and 7 to 10 in the evening. One 
of the most interesting exhibits is an incubator in which 
chickens will be hatched; the eggs have been placed in at 
such intervals that chickens are expected to be hatched 
hourly, when they will be placed under an artificial mother, 
so that on the last day of the fair, it is counted, there will 
be chickens hatched by artificial means on the premises from 
one hour to two months old. 
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The prediction of M. Ch. Montigny, of Brussels, that 
the past summer would be a very di-y one — a prediction 
founded on his observations of the change in the character 
of stellar scintillation — has been fulfilled to tba lettw. 
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THE GBEAT TELEPHONE SUIT. 

After four years.of preliminary work, the great telephone 
suit between the American Bell and the People's Telephone 
Co. has reached a hearing. In the interest of the inven- 
tions themselves, in the magnitude of the amount involved, 
and in the number of witnesses and size of record, the suit 
has no parallel. The four years' work and the accumulation 
of the vast amount of testimony is amply justified from the 
standpoint of the first two considerations. 

The history of the litigation may be briefly stated. It is 
a suit brought by the American Bell Telephone Company 
upon letters patent issued to Alexander Graham Bell, 
dated March 7, 1876, and January 30, 1877, against the Peo- 
ple's Telephone Company, of this city. The possession of 
these patents has given the Bell Company the control of the 
telephone market. They sue the People's Company as in- 
fringers. In their defense the People's Company allege pri- 
ority of invention on the part of Daniel Drawbaugh, and tlie 
issue of infringement is waived, the defendants practically 
admitting that they do infringe upon the Bell patents. The 
defendants claim that the invenlion of these patents was 
made at a period long prior to their date of issue, by Daniel 
Drawbaugh, of Pennsylvania. Hence they say that the pa- 
tent should not have been issued to Bell, as he was not the 
first inventor. In this way the Bell Company is put on tlie 
defensive to protect its own patents, and the nominal de- 
fendant is really the aggressor. 

Daniel Drawbaugh was a native of Pennsylvania. He was 
born at Eberly's Mills, in Cumberland Co., where he always 
resided. He was a mechanical genius of the universal type, 
turning his hand to a variety of work in demand in such a 
country region as the one he inhabited. He repaired guns 
and clocks, made furniture and machinery, and painted the 
wagons, and the portraits of their owners, for the surround- 
ing region. In this way he made his living, devoting his 
leisure time to electrical experiments. He was never well 
off, and had much of his small stock of money swept away 
by the war. 

In the year 1860, it is claimed he first conceived the idea 
of conveying human speech by electricity. He describes 
almost pathetically one of hi.-? early troubles. He needed a 
co-operator, some one to talk back and to listen at ihe ex- 
perimental telephones. This assistant he found in his daugh- 
ter, a girl only six or seven years old, who has since died. 
Her voice, the Drawbaugh people say, was the first human 
intonation heard through a telephone. In her, Drawbaugh 
says, he found an obedient and docile assistant, and a com- 
panion in bis work that would not laugh at his dreams. 

Various .sketches and primitive apparatus have been pro- 
duced by the defenap, showing what are claimed to have 
been the early inventions of Drawbaugh; among them are a 
telephone transmitter made out of a tea-cup, designed to 
work in connection with an equally primitive receiver, in 
whose construction a tin mustard-can plays a prominent 
part. As shown these are not " lever's telephones " by any 
means, but are genuine electrical ones. The early date of 
1866 is assigned to this lea-cup and mustard-can combination. 
But the inventor kept on the road to perfection, and for the 
year 1867 or 1868 we are presented with a more highly de- 
veloped production, atransmittermadeoutof a jelly tumbler. 
All the apparatus thus far described was designed for use 
with a battery. In 1870 it is claimed Drawbaugh found out 
that a battery was not needed, and substituted therefor a 
permanent magnet. A horseshoe magnet was used in con- 
tact with the cores of two parallel bobbins. Then for two 
years the inventor is said to have devoted his energies to re- 
ducing the size of the instrument. In 1873 or 1874 he 
is said to have produced a very compact and efficient 
transmitter, which is still in excellent working order. It is 
in the shape of a flat cylinder, and is about five inches in 
diameter. During the time of the trial it has frequently been 
used on telephone lines with good success. A still more 
compact instrument is shown, wh ich is said to have been made 
in January, 1875. In this a spiral magnet is em|)loyed, and 
the instrument is only three inches in diameter by an inch 
and a half thick. A pair of these in perfect working order 
are still in existence. Finally a very perfect and compact 
carbon transmitter, attributed to the early part of 1876, is 
shown, along with a larger one dated in August of the same 
year. The latter has recently been tried, and found to trans- 
mit sound uttered twenty-three feet from its opening. 

One very impressive feature of these claims is the state- 
ment that such perfection as above described was reached 
at so early a date bj' Drawbaugh. For the first Bell tele- 
phones, exhibited less than ten years ago, were quite indis- 
tinct, and hard to use. The early perfecting of the inven- 
tion, under the disadvantages due to isolation and poverty, 
if proved, will render Daniel Drawbaugh's name forever 
most illustrious. 

The People's Company, alleging these facts in their de- 
fense, aver that Bell's patents are invalid and void from want 
of priority of invention, and aver that Drawbaugh was the 
prior inventor, and entitled to tbe broadest possible patent 
for the telephone and the telephonic art. 

The Bell Company of course disputes all the proofs, and 
is fighting for the life of its own patents. This brief resume 
of the Drawbaugh claims gives some clue to the line of re- 
buttal adopted by the complainants. Witnesses have been 
produced by them who testified that Drawbaugh could not 
have had the telephones in working order and in successful 
operation at the period mentioned without their knowledge. 

The examination was conducted in various places, princi- 
pally in Pennsylvania. Drawbaugh gave his testimony, in 



1 1884 SCIENTIFIC AMERICAN, INC. 



October 4, 1884.] 



^tmixixt ^mtv'um. 



209 



answer to ex-Judge Lysander Hill's interrogatories, in a 
little attic room in Harrisburg. Mr. Chauncey Smith, of 
Boston, conducted Lis cross-examination, extending through 
upward of one thousand questions and answers. The direct 
examination of the alleged prior inventor occupied some 
three weeks, while five were devoted to this cross-examina- 
tion. 

The testimony was mostly taken before one examiner, 
Mr. Frederick M. Ott, of Pennsylvania. He received some 
hundred pages of manuscript of testimony taken in Boston, 
and since then Las written out the enormous number of eight 
thousand pages of testimony. This represents over eight 
reams of law-cap paper, and certainly beats the record. 

Now, after these four years of work, the case has come to be 
heard on its merits in the Circuit Court of this district, before 
his Honor Judge Wallace. An immense amount of matter is 
presented for his consideration. The testimony and record 
as printed fill a number of large octavo volumes. They 
contain much besides the examiner's record, as they include 
various matters stipulated into the case. Probably over ten 
thousand pages are filled by the two sides. 

The interest of the suit is, as before stated, largely due to 
the subject matter. The telephone is so marvelous a con- 
ception, that expatiation on the greatness of the original 
invention is superfluous. If all of Mr. Drawbaugh's claims 
be proved, a veritable chapter of romance will be added to 
the already romantic annals of invention. 

The magnitude of the moneyed interest is also impressive. 
One hundred mill ions of dollars is given as the amount in con- 
troversy. This is no fanciful amount; the Bell Company 
really control and monopolize the telephone supply. If their 
patents are broken down, they will lose the monopoly, and 
will have to enter the field against fierce competition. 

The public is apt to consider itself benefited by the break- 
ing down of any monopoly. They do not realize that the 
quasi monopoly of patents is instituted for their profit, and 
insures them most advantageous results. Hence public sen- 
timent will probahly be found to favor the Drawbaugh 
claims, in the hope of breaking down the Bell monoply, 
and getting cheaper telephones. But this view, if taken, will 
be apt to prove a wrong one. The extensive development of 
the art is due to this protection, now menaced, and it is 
quite probable, if the Bell patents are declared invalid, that 
directly or indirectly the public will be the loser. 

However, this is no place to argue the rights or wrongs of 
the case; the testimony is now before a United States Court, 
and a decision may be looked for at no very distant day. 

The argument began on Monday, Sept. 22, 1884. It will 
last probably two or three weeks. The case for the com- 
plainants was opened by Mr. J. J. Storrow. At the present 
writing the defendant's side is being argued by ex-Judge 
Lysander Hill. The case was opened in the regular court 
room of the equity term of the Circuit Court, but the crowds 
that attended made a removal to a larger court room 
necessary. The iioliceable feature of the attendance is the 
large assemblage of lawyers, as participants or spectators, 
within the bar. It is seldom, even on motion days, that the 
space is so crowded. 

A note of the personnel of the trial is in place. The Bell 
Telephone Company is represented by the following array 
of counsel: Hon. Roscoe Conkling, Ed. N. Dickerson, 
Chauncey Smith, J. J. Storrow, and C. T. Howson. They 
produced as experts the following gentlemen: Prof. Charles 
R. Cross, of the Massachusetts Institute of Technology, F. 
L. Pope, Arthur W. Wright, and W. W. Jarnes. On the 
other side appear as counsel Hon. Geo. F. Edmunds, Hon. 
Lysander Hill, N. W. Jacobs, T. S. E. Dixon, and Melville 
Church. The expert was Mr. Park Benjamin. Both Prof. 
Bell and Mr. Drawbaugh have been present at times during 
the argument. 

The total number of witnesses was over five hundred, of 
which nearly three hundred and fifty testified for the de- 
fense. 

^ ( t » » — 

GBINDING UATEBIALS. 

The finest of emery cuts and leaves minute scores in the 
metal, particularly if the metal be soft; it is impossible to 
produce a good, polishable surface on silver with flour of 
emery; burnishing would be necessary to make a surface, 
and even then it would present a striated appearance under 
reflected light. Other grinding substances are i-equired for 
some fine surfacing work. Moulding sand, that has been 
used in the foundry for some time, makes an excellent ma- 
terial for surfacing light brass — brass that contains a large 
proportion of zinc. Some excellent results are gained by 
the levigation of the sand — rubbing it under a muUer on a 
stone (marble) slab, as paints are ground for the artist. By 
this means the foundi-y sand may be reduced to an impalpa- 
ble powder, which, however, retains much of its abrading 
quality. 

Thei-e is a manufacturer of fine tools in an Eastern city 
who uses coal ashes to give the last surface, before polish- 
ing, to his hardened steel tools. He takes the ashes of Le- 
high coal, pours them into a tub of water, stirs them up 
violently, and, when the water is turbid with the fine 
ashes held in suspension, he draws it off into a shallow tank 
and allows it to settle. The sediment is his polishing pow- 
der. If a higher degree of fineness is required, the operation 
of stirring, and washing, and settling is repeated. The ma- 
terial thus obtained makes an excellent surfacing material. 

In the manufacture of silverware (solid silver) the surfac- 
ing before burnishing is done by a blue clay, technically 
called "grit." It ia found in several localities, particularly 



in the Connecticut River valley up to fifty miles from its 
mouth, in the vicinity of Middletown and Hartford. This 
clay appears to be the substance of which blue slate is 
formed, but is usually obtained in a semi-liquid form, and 
is dried for use. It is not surface clay, being found below 
the alluvium and sometimes below gravel, its depth or thick- 
ness of bed having been discovered, by boring for artesian 
wells, to be in some places more than sixty feet. Its iden- 
tity with slate substance appears to be suggested by its be- 
havior under lieat, it assuming a stratified, porous form. It 
does not scratch pure silver, nor copper, nor mar coin gold, 
but it will not give a polish. It grinds without leaving a 
shining surface; this is produced by burnishing, by rubbing 
with whiting, chalk, or even with the bare hand. 

. < < ■ > » 

ASPECTS OF THE PLANETS FOB OCTOBEB. 

JTJPITBB 

is morning star, and by far the most brilliant of the shining 
throng that adorns the eastern sky, outmeasuring and out- 
shining his fair rival Venus. The paths of the two planets 
lie near each other during the whole month, and theirprox- 
imity affords the opportunity for some of the most charm- 
ing exhibitions that these celestial wanderers are capable of 
producing. 

Jupiter now rises about a quarter of an hour later than 
Venus. As he is apparently moving westward, and she is 
moving eastward, it is plain that with each successive rising 
the space between them will lessen until they meet. This 
event occurs on the 6th, at 11 o'clock in the morning, when 
Jupiter is 1° 15' north of Venus. The planets are invisible 
at their nearest point of approach, but they will be near 
enough to each other on the morning of the 6th to make a 
lovely picture on the celestial canvas. They will rise together 
soon after 2 o'clock, and continue side by side on their shin- 
ing course till the glowing dawn conceals them in the ethe- 
real depths. 

On the morning of the 7th they will present a new phase. 
Their relative position will be changed, Jupiter being west 
of Venus. The distance between them will go on increasing 
as each planet pursues its appointed course in a seemingly 
opposite direction. For Jupiter is approaching the earth in 
his progress toward opposition, growing all the while larger 
and brighter, and Venus is approaching the sun while reced- 
ing from the earth, growing all the while smaller and less 
brilliant as she draws nearer to superior conjunction. As- 
tronomers will have to lay aside Venus for the present as a 
subject for telescopic observation. Her while spots will 
shine no longer, for the rapidly waning crescent — the form 
she now takes on — will effectually hide her delicate mark- 
ings from terrestrial observers. 

There is, however, a compensation for those who take 
pleasure in the study of the queen of the sciences. When 
one planet retires from the field, another comes into promi- 
nence. Jupiter is now in favorable condition for the tele- 
scopist to wrest mighty secrets from his giant grasp. Has 
the great red spot vanished entirely beneath the all-eucom- 
passing clouds that swell his limits to such huge dimensions; 
or will another rift open a new path of exploration to his 
glowing neucleus; or what new discoveries will be noted in 
the process of world-making that is there taking place? We 
are sure to learn all the tidings that the beat instruments in 
the hands of practiced observers can reveal. 

When we speak of the conjunctions of two heavenly bodies, 
we mean that they are in the same right ascension or longi- 
tude, but not in the same declination or latitude. They will 
then rise together, but one may be north or south of the 
other. Thus, in the present conjunction of Jupiter and 
Venils, the planets are in the same right ascension, and will 
rise at the same time; but Jupiter is 1° 15' north of Venus. 
If right ascension and declination are the same, in the case 
of planets, stars, and the moon, an occultation takes place 
Instead of a conjunction. In the case of the sun and moon, 
the hiding of one luminary by the other is called an eclipse. 
These varied aspects are all illustrated on the October sky. 
For within the limits of the month, specially favorable for 
star gazing, there will be the conjunction of the two bright- 
est planets of the solar family, the occultation of a bright 
star by the moon, a total eclipse of the moon, and a partial 
eclipse of the sun. 

The right ascen.sion of Jupiter on the 1st is 9 h. 58 in.; 
his declination is 13° 13' north; and his diameter is 31". 

Jupiter rises on the 1st about half past 2 o'clock in the 
morning; on the 31st he rises a few minutes before 1 
o'clock. 

VENUS 

is morning star, and though her brilliant face is becoming 
dim for a time, she still retains her power to pl^e. Her 
path lies so near that of Jupiter that the history of the one 
during the month includes that of the other. We have 
already described the meeting of the two most brilliant gem^ 
of the planetary brotherhood on the 6th. The principal 
actors have a companion of lesser renown. The first mag- 
nitude star Alpha Leonis, or Regulus, is a near neighbor of 
both Venus and Jiapiter, during the first part of the month, 
the yellow star contrasting finely in tint with the deep gold 
of Jupiter and the softer hue of Venus. 

Venus is in conjunction with Regulus on the 7th, at 7 
o'clock in the evening, being then 55 south of the star. At 
this time the bright trio will be almost in line, Jupiter being 
farthest north, with Regulus nearly between him and 
Venus. 

The rig^t ascension of Venus on the 1st is 9 h. 44 m. ; 
lier declinatioD is 12° 4t north; and ber diameter is 21-6*. 



Venus rises on the 1st about a quarter after 2 o'clock in 
the morning; on t\ie 31st she rises about 3 o'clock. 

MERCTJBT 

is morning star during the month. He reaches his greatest 
western elongation on the 5th, at 3 o'clock in the mornini;, 
being then 17° 58' west of the sun. It is the last time dur- 
ing the year when he is favorably situated for being seen 
with the naked eye as morning star, and only sharp-sighted 
observers will succeed in picking him up. He must be 
looked for 8° north of the sunrise point, and 20° southeast 
of Jupiter and Venus. The best time for observation is an 
hour before sunrise. 

On the 9th, at 3 o'clock in the morning, Mercury is in con- 
junction with Uranus, the latest comer among the morning 
stars, seeming to pass 1° 10' north of his distant neighbor. 

The right ascension of Mercury on the 1st is 11 h. 33 m. ; 
his declination is 3° 56' north; and his diameter is 7'4". 

Mercury rises on the 1st about half past 4 o'clock in the 
morning; on the 31st he rises not far from half past 6 o'clock. 

SATURN 

is morning star, and as he rises now at half past 9 o'clock in 
the evening, will soon be in convenient position for easy ob- 
servation. His high northern declination and increasing 
brightness make him a prominent object, and one easily re- 
cognized. He has wandered away from the neighborhood 
of his last year's companions, Aldebaran and the Pleiades, 
but has now established himself midway between two bright 
twinklers, Capella on the north and Betelguese on (he south. 
He is preparing his forces for a brilliant career in the com- 
ing winter. 

The right ascension of Saturn on the 1st is 5 h. 55 m. ; his 
declination is 21° 51' north; and his diameter is 17 8". 

Saturn rises on the 1st at half past 9 o'clock in the eve- 
ning; on the 31st he rises at half past 7 o'clock. 

NEPTUNE 

is morning star, and is in good position for telescopic ob- 
servation. He may be found in the constellation Taurus, 
about 7° south of the Pleiades, and remains nearly statii>n- 
ary during the month. A good instrument directed toward 
that part of the sky will quickly reveal the presence of the 
far away planet in the form of a small round disk. 

The right ascension of Neptune on the 1st is 3 h. 24 m.; 
his declination is 16° 47' north; and his diameter is 2"6". 

Neptune rises on the 1st soon after half past 7 o'clock in 
evening; on the 31st he rises soon after half past 5 o'clock. 

UBANUS 

is morning star. He encounters Mercury, who is oscillating 
eastward toward the sun, and they are in conjunction on the 
9th, the only contribution made by Uranus to the incidents 
of the month. 

The right ascension of Uranus is 11 h. 58 m. ; his declina- 
tion is 0° 56' south; and his diameter is 3 4'. 

Uranus rises on the 1st about 5 o'clock in the morning; on 
tlic 31st he rises about half past 3 o'clock. 

MARS 

is evening star, and enjoys the distinction of being the sole 
planet on the sun's eastern side, his six companion planets 
being congregated on the sun's western side as morning 
stars. He may be found in the constellation Libra early in 
the evening, where he shines as a faint reddish star. 

The right ascension of Mars on the 1st is 14 h. 40 m. ; his 
declination is 16° south; and his diameter is 4'6". 

Mars sets on the 1st at 7 o'clock in the evening; on the Slst 
he sets at half past 5 o'clock. 

THE MOON. 

The October moon fulls on the 4th at 5 o'clock in the eve- 
ning, standard time. The moon is in conjunction with Nep- 
tnne on the 7th, and with Saturn on the 9th. She makes her 
nearest approach to Jupiter on the 14th and to Venus on the 
15th, when the brilliant planets and the waning crescent 
will form on successive mornings pictures which one never 
tires of beholding. On the 16th the moon is near Uranus, 
on the 17th near Mercury, and our fair satellite completes 
the circuit by paying her respects to Mars three days after 
her change. 

OCCULTATION OP BETA CAPRICORNI. 

On the 26th, the day before her first quarter, the moon oc- 
cults the third magnitude star Beta Capricorn!. If the 
weather prove favorable, the interesting phenomenon will 
be easily visible. The immersion of the star will take place 
at 19 minutes after 9 o'clock in the evening, Washington 
mean time. The occultation will last 58 minutes, and the 
immersion will take place at 17 minutes after 10 o'clock. 
The observer will see the star suddenly disappear behind the 
moon's dark edge. It will remain hidden from view nearly 
an hour, when it will suddenly reappear on the moon's 
bright edge, and star and moon will rapidly recede. The 
moon is frequently occulting small stars, but she does not 
often capture so large a prize ns Beta Capricorni. 

TOTAL ECLIPSE OF THE MOON. 

There will be an eclipse of the moon on the 4th, visible as 
a total eclipse in Europe, Asia, Africa, and the Atlantic 
Ocean. Dwellers in this vicinity will enjoy the latter part 
of the show, for the moon will rise eclipsed, and the eclipse 
will end about 6 o'clock. 

ECLIPSE OF THE SUN. 

There will be a partial eclipse of the sun on the 18th, in- 
visible in the United States, but visible in Western Europe 
and Asia. Our loss in being on the wrong side of the earth 
when the event takes place in not very great, ns only 639 
of the sun's diameter is eclipsed. 
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AN IMPROVED AXLE. 

The under portion of the journal, A, is made flat, and the 
outer etid is screw threaded in the ordinary way. Applied 
to the flat surface is a wearing plate, B, which is lield in 
place by ihe washer, C, collar, E, and by the screw, G, 
which enters a countersunk bole in tiie plate, as shown in 
the cross section, Fig. 3. Tlie nut, F, fits within the collar 
and screws upon the end of tlie axle to hold the wheel in 
place; by means of the set screw, H, the collar may be con- 
fined to the nut at any desired position. In ordinary use 
the nut and collar act together as a single nut, but when the 
thimble, D, becomes worn at the end, the collar may be.shov- 




GBEGO'S IMPROVED AXLE. 

ed forward upon the nut by loosening the set screw. When 
the wearing plate becomes worn so as to be loo small for 
the thimble box of tbe wheel, it can be easily removed and 
replaced by a new one, thus always insuring the true run- 
ning of the wheel. 

This invention has been patented by Mr. T. B. Gregg, of 
Mineral Springs, S. C. 

. ^ I t > > ■ 

AN IMPROVED CULTIVATOR. 

In the wheeled cultivator patented by Mr. E. R. Ham, of 
New Market, Ga., anumberof plow beams are secured to 
the axle and arranged side by side with flexible connections, 
to adapt them for various movements independent of the 
axle and of each other. The axle has a central arch to which 
the tongue is rigidly secured, and is formed with slots on 
each side of the arch, which are equal in length to the great- 
est distance between any two of the beams, which are flexi- 
bly connected to loops pivoted to the axle by bolts and nuls. 
This permits both a vertical and lateral movement of the 
beams, which is very desirable in stumpyland, and where 
the soil is wet and softer in some places than in others. The 
beams are connected to each otlier by flexible cross bars 
made of sheet metal. These bars are pivoted to the beams 
so that by moving one of the outside plows by its handle all 
the beams will be moved simultaneously in the same direc- 
tion. This construction is important, since both handles 
owing to their distance apart, cannot be held by one man at 
the same time. The standards to which the plows are at- 
tached are slotted to receive the beams. The tongue is pro- 




HAM'S IMPROVED CTTLTIVATOR. 

vided with a rear projection, upon which tbe beams are sup- 
ported by means of hooks when the cultivator is not in 
actual use. 

_ ^ < ■ > » 

aiembrane of Egg for Skin Grafting, 

In a case of extensive burn unhealed after six years, Dr. 
Frank 0. Wilson, of Louisville, Ky., in Med. News, says: 
" I made use of three different kinds of skin grafts, namely, 
from the skin of a young rabbit, from the human skin, and 
from the inner membrane of a perfectly fresh hen's egg." Of 
the three he much preferred the egg membrane as being 
much more readily obtained, and one egg will supply any 
number of grafts needed. 



Remarkable Intelligence and Heroism of a Dog. 

The large Newfoundland dog Heck, belonging to the 
St. Elmo Hotel in the oil town of Bldred, Pa., was known 
throughout the northern oil field for its great strength and 
almost human intelligence. The porter of the hotel, a kind 
hearted but intemperate person, was an especial favorite 
with the dog. The porter, a small man, slept in a little room 
back of the ■ office. The dog slept in the office. On the 
night of Sept. 18 last, the porter was drunk when he went 
to bed, and soon fell into a heavy sleep. Some time in the 
night he was awakened by the loud barking of Heck, 
who was jumping frantically on the porter's bed and seizing 
the pillow with his teeth. The still drunken and drowsy 
porter tried to make the dog go away, but the animal per- 
sisted in his efforts, and it finally dawned on the befuddled 
mind of the porter that tbe house was on fire. 

His room was full of smoke, and he could hear the crack- 
ling of the flames. He sprang from the bed, but was still so 
drunk that he fell to the floor. The faithful dog at once 
seized him by the coat collar, the porter not having removed 
his clothing on going to bed, and dragged him out of the 
room and half way to the outer door of the office, when the 
man succeeded in getting to his feet, and, unlocking the 
door, staggered into the street. The fire was rapidly spread- 
ing over the building, and tbe hotel was filled with guests, 
not one of whom had been aroused. The dog no sooner saw 
that bis helpless friend was safe than he dashed back into 
the house and ran barking loudly upstairs. 

He first stopped at the door of his master's room, where 
he howled and scratched at tbe door until the inmate was 
made aware of the danger and hurried out of the house, as 
there was no time to lose. The dog gave the alarm at every 
door, and in some instances conducted guests down stairs 
to the outer door, each one of these, however, being u 
stranger in tbe house, which fact the dog seemed to under- 
stand in looking out for their safety. All about the house 
seemed to have lost their heads in tbe excitement, and it is 
said that the hotel dog alone preserved complete control of 
himself, and alone took active measures to save the inmates 
of the house. In and out of the burning building he kept 
continually dashing, piloting some half-dressed man or wo- 
man down stairs, only to at once return in search of others. 
Once a lady with a child in her arms tripped on the stairs 
while hurrying out, and fell to the bottom. The child was 
thrown on the floor of the hall some distance away. The 
woman regained her feet, and staggered in a dazed way out 
of the door, leaving the child in the midst of the smoke that 
was pouring from the office door. The brave dog saw the 
mishap, and jumping in through the smoke, which was now 
becoming almost impassable, and seizing the child by its 
night clothes, carried it safely out. 

Notwithstanding this rescue, the mishap tliat made it ne- 
cessary led to the death of the noble animal. The mother 
of the child on being restored by the fresh air first became 
aware that the child was not with her, and crying out wildly 
that "Anna was burning up in the house !" made a dash 
for the building, as if to rush through the flames to seek iier 
child. Heck had already brought the little one out, but 
it had not yet been restored to its mother. The dog saw the 
frantic rush of the mother toward the burning building and 
heard her exclamation that some one was burning up in the 
house, and, although the building was now a mass of smoke 
and flames inside and out, the dog sprang forward and, as 
; a dozen hands seized the woman and held her back from the 
i insane attempt to enter the house, disappeared with a bound 
1 over the burning threshold. The faithful animal never ap- 
! peared again. His remains were found in the ruins. There 
is no doubtin any one's mind that but for the. intelligence 
and activity of Heck the fire in the hotel would not have 
been discovered in time for a single inmate to have escaped 
from the building with his life; and that the noble animal 
understood from the half-crazed movements of tbe child's 
mother that there was still another one in danger, and to 
rescue whom he gave his own life, is accepted as certain. 
The remains of Seek were given a fitting burial, and his 
loss is regretted as that of a useful citizen might be. 

. i^ < ■ > » 

Diamond Turning Tools. 
It is sometimes desirable to reduce the dimensions of a 
hardened steel article that has received a lathe finish with- 
out first drawing the temper, as this necessitates a rehardan- 
ing and retempering. The usual method of lathe reducing 
of hardened steel articles by corundum wheel grinding is 
necessarily confined to straights or tapers, no offsets, collets, 
or shoulders being amenable to this style of work. A model 
maker and bright mechanic has succeeded in utilizing the 
black diamond, or bort, as a turning tool for hardened steel. 
He places a crystal in the end of a piece of iron or brass 
for flat turning, and one on the side of the end, or on a cor- 
ner of the end, for side or shoulder turning. He has suc- 
ceeded in doing some good work with these crude-looking 
tools. 

The chips taken from the hardened steel are literally 
chips, not turnings, and are very minute. But viewed un- 
der the microscope they are seen to be cut from the hard- 
ened steel, and not merely disengaged crystals. One of the 
specimens of work with these bort tools is a well finished 
V-thread, about 32 to the inch. Two differing crystals of 
the diamond were employed to cut and true the thread. An 
adaptation of bort tools to the planer is evidently possible, 
and there seems to be no reason why its use might not be 
extended with economical results in the treatment of hard- 
ened steel and of chilled iron. 



IMPROVED FAUCET. 

The faucet showp in the engraving is so constructed as to 
prevent the water from standing in the pipes after the sup- 
ply from the main has been shut off. The faucet may be of 
the ordinary pattern. The outer case of the automatic 
draining attachment is arranged at the lowest point beneath 
the body of the valve, and may be cast with the faucet or 
attached to those already in use. When made separately, it 
may have a jaw-like form (Fig. 1) on its upper end to hug 
the sides of the body, to which it maybe held by set screws. 
A valvular vent-stem is arranged to close an orifice in the 
bottom of the body, and is kept closed by the water in the 




ALLWOOD'S IMPROVED FAUCET. 

faucet when exposed to the full pressure of the supply. The 
stem is raised by a spring when the pressure is reduced by 
shutting off the supply; and by means of an adjusting screw 
upon which the spring rests, the tension of the latter may 
be so regulated as to adapt the device to different pressures. 
The screw and spring are contained within an inner tubular 
projection, within the case, which serves as a guide for the 
stem. Outside of Ibis projection is a passage communicat- 
ing below with any number of escape holes in the bottom of 
the case. 

When the supply is shut off the valve stem will be raised 
by the spring, thereby allowing the water to drain out of the 
faucet and its connecting pipe, the escape being made 
througli the orifice.«. In this way the device is automatic, 
and frozen water pipes within the building are prevented, 
supposing all the faucets to be similarly constructed. 

Further particulars may be obtained by addressing the 
patentee, Mr. Arthur AUwood, of 381 Pleasant Street, Fall 
River, Mass. 

< I ■ I » 

DUMPING CAR. 

The car herewith shown is for carrying coal, gravel, etc., 
and is so made as to permit dumping of the load at either 
side. The body is composed of ends and sides, which are 
hinged at their upper edges to side rods connecting the ends. 
The lower edges of the sides are curved inward, so that they 
unite when closed to form a tight receptacle with a rounded 




SHERROD'S DUMPING CAR. 

bottom. Fixed to the frame beneath the body are slide 
boards placed to form a double incline, the apex ot which is 
at the center; these slides extend out far enough to carry 
tbe material beyond the wheels and track. The sides are 
held closed by pivoted bars, that engage notched pieces at- 
tached to the ends. The shape of (he body is such that the 
pressure on the sides will throw them open as soon as the 
latches are released. It will be seen that the load may be 
thrown upon either side, or may be divided by opening both 
sides at once. Each end of the car is provided with a han- 
dle and hook, for hand use and horse power respectively, 

'This invention has been patented by Mr B. W.. Sherrod, 
P. O. Box 15&, Birmingham, Ala. 
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COMBINATION TOOL. 

A combination or universal tool for household use re- 
cently patented by Mr. George B. Giible, of 1518 Jones St., 
Omaha, Nebraska, is shown in the accompanying engrav- 
ing. l"he hatchet has a malleable iron handle, and is made 
with a notch for drawing nails. The outer end of the han- 
dle is curved to one side, and an arm of coiresponding shape 
is pivoted to the handle, so as to form a boot jack and box 
holder. The extreme end of the handle is of flat form for 
use as a stove lifter, notched to serve also as a tack puller, 
and at one side is a hook for lifting pots. Ou the outer end 
of theotber arm is a straight hook for use in regulating 




GABLE'S COMBINATION TOOL. 

stove doors and for use as a screw driver; this arm has a 
roughened tail piece for use, in connection with the handle, 
as a nut cracker or wrench. The tool thus constructed is 
inexpensive, and can be used for twelve distinct purposes, 
mt)st of which are generally performed by separate tools. 



Porosity of Wood. 

An unpainted wooden pail showed some of its slaves 
saturated and others nearly dry. Experiments with wood 
of the same character — the cucumber wood — showed that 
pieces sawed from the same board differed in their absorp- 
tive qualities as one end or the other was set in water, the 
trials appearing to suggest that when the wood was placed 
in water as it grew, butt downward, the water was absorb- 
ed more rapidly than when the iiosition was reversed. As 
a further test two pieces were taken from the same board, 
and both painted on the outside — both faoes^but one had 
the top end also painted, and the other the bottom, or butt 
end, painted. The one with the unp.unted butt filled and 
sank, while the other floated. Perhaps differing results 



SEAT AND FOOT BOARD FOB BOW BOATS. 

The sliding seat, of the usual construction, slides between 
two tracks held on a suitable frame. From the back of the 
seat projects a rod whose rear end is pivoted to the upper 
end of an upright lever pivoted to a bar projecting from 
the rear of the frame. A spiral spring. Surrounding the bar, 
is held between the rear of the seat and a cross piece. The 
foot board is secured to a cross piece sliding in longitudinal 
grooves formed in plates in the boat. The lower end of the 
lever is connected by rods with the foot board. The pres- 
sure of the spring can be varied by a collar ou the rod back 
of the seat. 

When the oarsman makes a stroke, the seat is moved back 
and the spring is compressed, and the rod is moved in the 
same direction, when by means of the lever the foot board is 
moved in the opposite direction. As the oarsman recovers, 
the spring expands and pushes the seat back while the foot 
board is drawn forward, thereby relieving Ihe oarsman of 
the necessity of pulling back the seat, and enabling him to 
expend all his force and power on the stroke. The lecovcry 
being very rapid, fast rowing is admissible. 

This invention has been patented by Mr. James J. Tur- 
pel, of North Starr Street, Halifax, Nova Scotia, Canada. 



IMPBOVED " RAPID " CUPOLA. 

The cupola illustrated by the accompanying engravings is 
made by Messrs. Thwaites Brothers, of Bradford, Eng. , 
under Stewart's patent. It will be seen that it is of the re- 
ceiver class — the receiver is separate from the cupola. 

The shell of the cupola is of plate iron with butt joints, 
covered with strips and rings, and riveted together with 
cup head rivets outside, the heads inside being flattened to 
allow the brick lining to fit close to the shell, which is of 
one diameter and parallel inside. There are several rings of 
angle iron inside shell in the length of the cupola to support 
the lining. To the shell is attached an annular air belt. Re- 
ferring to tlie engravings, which are from The Engineer, it 
will be seen that on each side of the air belt is secured a 
cast iron quarter bend blast pipe, and to each bend is con- 
nected a turned shutofif valve. Inside the shell, and commu- 
nicating with the air belt, are three rows of cast iron tuyeres. 
The two bottom rows each consist of three tuyeres, and the 
top row of six tuyeres. All the tuyeres are fastened to the 
shell with bolts and an asbestos ring. Opposite each of 
the lop tuyeres in the air belt is fixed a cast iron shut-off 
turned plug val.ve. The plugs of these valves come through 
cover plates fixed upon the top of belt. All the plugs are 
fitted with small sprocket wheels, and are connected to each 
other with Ewart's malleable chain, so that all can be con- 
trolled from one handle at any convenient position. Oppo- 



bottom door, in halves, opening from the center. Each half 
of the bottom is connected to a shaft, on which is fixed a 
wrought iron hand lever. A strong wrought iron bolt is 
shot across the door when closed, securely retaining it in 
position. A fettling door is provided at the back of the 
cupola. The base plate of the cupola is supported by four 
cast iron pillars upon a strong cast iron bed plate. The re- 
ceiver shell is also made of plate iron, wilh angle iron ring, 
top and bottom, and cover plate on top; and provided, as 
shown, with tapping hole, spout, and fettling door, slag 




TURPEL'S S£AT AND FOOT BOARD FOR ROWBOATS. 

hole and spout, and hot air pipe and plug to convey hot air 
from the top of the receiver into cupola. 

Several advantages as attendini; the use of this cupola are 
claimed by the makers, not the least important of which is 
its speed. According to the experiments of Dnlong, 1 
pound of carbon, combining with the necessary quantity of 
oxygen to form carbonic acid, develops 13,906 units of 
heat. The specific heat of cast iron being about 13, the 
melting point 3,190 degrees, and the coke containing 83 per 
cent of carbon, then to heat a ton of cast iron of a tempera- 
ture of say 40 degrees to a temperature of 2,190 degrees 
would require 

Heat Iron Sp. heat 
2150 X 3340 X 013 

2190—40= =.59 1 lb. coke. 

12906 X 82 




would have been obtained wilh differing woods. The fact 
of position affecting saturation seems to be recognized in the 
frequent custom of reversing fence posts from their natural 
position and in the driving of piles. 

: ^ < » I » — 

If a man empties his purse into his head, no man can take 
it away from him. An investment in knowledge always 
pays tjie best intexe^u-^Franklin, 



IMPROVED RAPID CTTPOEA, 

site each tuyere is fixed a seat with sliding door, fitted with 
blue tinted glass peep holes. In front of each glass is a 
mica disk. Upon the air belt is a blast pressuie gauge to 
indicate the pressure of air in cupola. The upper pait of 
cupola above the belt is provided with charging door — fire 
brick lined — and with damper door and shield at the top on 
one side. The cupon stands upon a cast iron base plate. 
This base plate is fitted with a wrought iron hinged drop 



This is supposing that the whole of the carbon is con- 
verted into carbonic acid; but if by any means carbonic 
oxide is formed, a very different result is obtained. Then 
1 pound of carbon burning to carbonic oxide only evolves 
4,453 units of heat. If, however, by admitting air above 
the zone where the oxide is formed, we recover 4,478 units, 
this + 4,433 gives 8,931. This is a little over two-thirds of 
the available heat to be got out of 1 pound of carbon, allow- 
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ing 10 per cent for moisture in the coke, 10 per cent for ra- 
diation, or 40 per cent in all. The amount of coke per ton 
of metal should not exceed 113 pounds, although the actual 
consumption is usually much higher. On this point we may 
quote the following result of a blow made on the 8lli of 
March last at Messrs. Rushforth and Co. 'a, St. James Foun- 
dry, Bradford, with a cupola 4 feet in diameter and 19 feet 
lengib of shell: 

Charge of Charge ot 
Time. coke in lb. inin in lb. 

Time of lightins fire :o:0 A.M. Bed 336 1798 

Putincokefor bed of cupola. 10:30 '• " 112 2,016 

Making up of door., 11:0 " " 112 2,016 

Commenced charging 11:5 " " 112 2,016 

Filled lip cupola 12:30 P.M. " 112 2,016 

Commenced blaating 1:5 " " 1V3 2,016 

Metal running down 1:15 " " 112 2,016 

Took away first metal in 36 

min. after blasting 1:40 " " 112 2,016 

2dmetaltaken 2:15 " 

3d do. do 2:80 " 1,S32 17,920 

4th do. do 2:35 " 

Finished Charging 3:15 " 

Finished blasting 2:35 " 

Fuel nsed for bed coke 336 lb. 

Fuel used for fusion coke 8961b. 



Total consumption of fuel 1,232 lb. 

Amount of iron melted in cupola 17,920 lb. 

The speed of the blower was from 425 to 430 revolutions 
per minute, and the pressure varied between 29 inches, 32 
inches, and 37 inches of water. The above figures show 
that 8 tons of iron were melted with 1,232 pounds of coke 
in one hour and a half, time from starting to finishing blow- 
ing. The time taken to melt the iron after having taken 
away the first ladleful of metal from the receiver to taking 
away last metal was 55 minutes. This gives 14'54 pounds 
of iron to 1 pound of coke, or, taking the coke used, exclu- 
sive of the bed coke, namely, 896 pounds, and weight of 
iron melted, 17,920 pounds, we have 1 cwt. of coke per ton 
iifiron, and the makers say that the cupola will never 
" make up " if care is taken in charging 1 cwt. of coke per 
18 cwt. of iron. 

It is unnecessary to say anything further as to the economy 
of the cupola in working, but it may be mentioned that it 
is claimed that less blast is used, as it has not to traverse so 
heavy a mass as in the ordinary cupola, that the wear and 
tear is less, and that the melted metal is obtained freer from 
inipurlties, while it is made hotter. 

In their description the makers observe that the bottom 
of the cupola is raised up to the tuyeres, so that the metal 
as fast as melted runs straight into the receiver. " The 
hot Wast also enters receiver at the same pressure as the in- 
side of cupola furnace. This blast agitates and mixes the 
metal in receiver, and then the hot air from receiver is car- 
ried back through a vertical pipe into the cupola, above the 
belt, and is by this means utilized in heating up the iron in 
upper part of cupola. The receiver, which is applicable to 
new or existing cupolas, enables such a quantity of molten 
metal- to be stored up and kept to a proper temperature 
that with an ordinary sized cupola large steam hammer 
blocks may be cast with the same ease and certainty as 
smaller castings, and at the same time the metal may be held 
ill reserve for any required length of time while the moulds 
are being prepared. It will be noticed that as the blast is 
diverted in its course, and does not entirely pass through 
the charge, the coke or fuel is not consumed before it is 
required for melting the metal, and hence a much smaller 
quantity of fuel is required to melt a given quantity of 
metal." Some of the cupolas are being fixed in France for 
tlie Thomiis-Qilchrlst steel process, and they have also been 
introduced for smelting copper ores. The metal, in the 
latter case, is run into large portable receivers, and is then 
taken to other refining furnaces, or run into the ingot di- 
rect. 

The following, on introducing fine ."lack coal in the blast 
as mentioned by the makers, is of interest: In the United 
States pulverized coal and fine slack have been used in cu- 
polas, The practicability of this utilization of a compara- 
tively waste product was discovered in the following man- 
ner: There had been some trouble through scaffolding in 
the cupolas, and, to melt down the "salamander,"' the man- 
ager withdrew the tuyere pipe?, rammed in a lot of small 
coal through the tuyere boles, and again put on the blast. 
The scaffolding was removed in a very short time, 
and the work proceeded as usual. The blast pipe was then 
perforated, and a small quantity of fine coal was supplied 
to the cupola through the tuyeres, which it was found not 
only prevented scaffolding, but caused the cupola to work 
much more rapidly. The great waste in melting ir«n in a 
cupola usually occurs at the zone of the tuyeres, on account 
of the large quantity of air blown in, and the absence of 
carbonic oxide at that point. What little carbon the air 
comes in contact with at this point forms carbonic acid, 
which is almost as destructive to the iron as free oxygen. 
The principal waste of the metal occurs after its fusion, and 
in its passage through this carbonic acid and atmosphere. 
By the inJKCtion of the fine coal with the blast its combus- 
tion is secured at the zone of the tuyeres, producing car- 
bonic oxide, and thus preventing the oxidation of the de- 
scending metal. Beyond saving the waste of iron by this 
improvement, a much larger percentage of the carbon which 
the pig contains i,s transmitted to the converter, an advan- 
taiC which would also be of great value in all cupolas for 
melting iron for castings; as the chief difficulty in that line 
Is that the carbon is burnt out of the metal, and metal thus 
prepared is said to run more fluid and to produce finer and 



tougher castings than that melted in the ordinary manner. 
The following from the directions for lining is also worth 
quoting: "The durability of fire bricks depends largely 
upon the amount and quality of the flre clay used in lay- 
ing them, and the way they are fitted together, if wide 
spaces are allowed,- and too much fire clay used, there is 
shrinkage in the first heat, the bricks are attacked on all 
sides, and the key or wedge of the brick Is lost. Only use 
the best fire clay ; thin it with water to the consistency that 
will allow the brick to be dipped; fit the bricks so closely 
that, being dipped, they will take up sufficient slip to make 
the joint when rubbed together; fill all spaces with the thin 
slip, and dry with a slow fire." 

. ,»>»>» 

SELF-ACTING 8FBIN0 LEO BBACE. 

The engraving represents a self-acting spring leg brace 
which the inventor guarantees will cure any knee-sprung 
or ankle cocked horse lu a few weeks. 

Laced at the knee joint is a strap, to the opposite sides of 
which are attached the ends of a metal band which is so 
curved that It touches the band only at the ends. Secured 
to this band are the ends of two springs which pass down 




COTE'S SELF-ACTING SPRING LEG BBACE. 

and under the foot, being kept from spreading by a metal 
clasp, and being held securely in place by being passed 
through holes in the rear corks, nuts being screwed on the 
ends. The construction of the device and the way it is ap- 
plied are very clearly shown In the cut. The tendency of 
the springs is to force the knee back to its normal position, 
and straighten the leg. 

Further information may be had by addressing the 
patentee, Mr. Alphonse Cote, 850 Seventh Avenue, New 
York city. 



Tbe Oblo Earthquake of September 19. 

The earthquake in England, April 22, and that along our 
eastern seaboard, August 10, have now been followed by 
one whose effects were felt in every quarter of the State of 
Ohio, about half of Indiana, and the southern part of Michi- 
gan. It covered an area of a:bout 100,000 square miles, 
although in many places within this area it was not noticed 
at all, and in many others so slightly that people did not 
suppose there had been any shock until informed of its oc- 
currence in other localities. 

The time of the earthquake is variously given at from 2 :40 
to 3.-30 on the afternoon of September 19, the differences in 
time being probably somewhat owing to tbe differences in 
timepieces. In Cleveland three distinct shocks were re- 
ported, the vibrations seeming to pass from west to east, and 
lasting from fifteen to thirty seconds. At Defiance, Ohio, 
it is said the swaying of buildings was so violent as to cause 
much consternation, and that a Methodist conference in 
session in one of the churches immediately adjourned, the 
members rushing to the street. In Cincinnati there was 
only a slight shock. 

In Indiana the shock was felt at Indianapolis, Fort 
Wayne, Seymour, Lawrenceburg, and many other places, 
the effect being very plain in Lawrenceburg. 

At Detroit, Mich., the shock was plainly felt, the Chamber 
of Commerce building being violently rocked, while in seve- 
ral buildings men rushed out on the streets in their shirt- 
sleeves, looking anxiously around as if they expected to see 
the structures toppling to the ground. At Dresden and 
London, Cimadii, the most northerly points where the earth- 
quake was felt, the tremor was but slight. 

The observations made are locally reported in a very in- 
definite and unsatisfactory form. Even though no material 
damage seems to have been done at any point, this earth- 
quake may well serve to direct more earnest attention to the 
study of these disturbances. Instruments for registering 
earthquakes have now been so perfeotsd as to automatically 
register tbe slightest vertical or horizontal movement, giving. 



their direction, with the duration and exact time of occur- 
rence, and such instruments are now in use in many places 
in Europe. W ith their aid there would be no difllculty in 
determining the extent and force of an earthquake wave, 
and we trust our leading educational institutions will not 
hereafter think them entirely unworthy of a place among 
their scientific apparatus. 

^ < ■ I > 

Tbe International Electrical Exposition, 
Pblladelpbla. 

(FOUBTH PAPER.) 

European visitors to the Exposition have expressed, from 
lime to time, no little surprise at the discovery of improve- 
ments made by American electricians and mechanicians 
in apparatus which were Invented in their own countries 
only a short time ago, and introduced there, though in a 
somewhat crude form. At, various points of the building Is 
to be seen that which only through the interposition of 
Yankee ingenuity has been enabled to completely accom- 
plish what was evidently in the mind of its original de- 
signer. That idea, incomplete, was his. It represents, per- 
haps, years of mental labor. But the mechanism by which 
it is adjusted with nicety to its work, and made to fulfill its 
mission, was perfected by a man who, it may be, never 
had an original thought, or, having one, knew not how to 
express it in wood or iron or steel. It is readily conceded 
that, in making practical what before was little more 
than an idea, he performs a valuable work, as does every 
man who produces that which tends to increase the happi- 
ness or lighten the labors of his fellows. But, when it is 
remembered that the same mind which conceived the im- 
provement or laboriously plodded it out by experiment 
might, if properly trained and directed, have originated 
something of equal value, it is to be deplored that it should 
be restrained within the narrow limits of practicability. 

On the other hand, tbe foreign exhibits, when compared 
with our own of similar character, are for the most part 
cumbersome and intricate. The American electrician, like 
the American mechanic, is always seeking after simpler 
methods and reduction of parts. He is so well known lor 
his success in this pursuit that American mechanical models 
are. In some fields, used abroad as criteria. 

In engine building, for instance, this is especially true. 
American engineers, though perhaps less scientific than 
those of England or the Continent, have improved and 
modified engine building all over the world. 

Even at this late day new objects of interest appear in the 
various sections of the Exposition, so that he who returns 
to a favorite locality after a week's absence may discover 
still other apparatus to claim his attention and awaken his 
interest. Up to Tuesday night, the 23d inst., 117,000, people 
had visited the Exposition. Now the attendance i.s still 
greater, averaging about 7,000 daily. 

Among the exhibits which have but recently appeared is 
an electric railway in full operation. It is laid beiween the 
main building and the annex; and though the line of rail is 
too short to permit of estimates of efficiency or economy 
being made, it deserves, by reason of the novelty of its 
design and the smooth working of the parts, some little at- 
tention. Readers of the Scientific Amebican will remem- 
ber that three types of electric railways were exhibited at 
the expositions at Munich, Paris, and Vienna. These were 
the charged-rail system, the overhead contact-motor, and the 
secondary battery system. All these systems are now in op- 
eration in different parts of the world, but it is very doubtful 
if any of them can be economically operated, save where the 
road is short and connects two thickly populated cities, or 
where the power required to run the motors is gathered from 
running water along the route or at the mines, where coal 
is cheap. On the charged-rail and overhead contact-motor 
systems, there is a large and sometimes ruinous loss of cur- 
rent while inlransitu, and the secondary battery has not yet 
reached that point of perfection at which a fair amount of 
the power originally required to charge it may be recovered 
in the form of electrical energy. It should not be inferred 
from this that the type of railway now in operation in the 
International Exposition is either more economical or 
more efficient than the better known types just described. 

It has not as yet been tried on a sufficiently large scale to 
determine either of these two important points. 

It consists of a new method of conducting the electricity 
along tbe line for the use of the motors and also for lighting. 
By the method employed in transmitting the current, it has 
been found, it is said, that it can be economically distributed 
along the line of the road for purposes of illumination and 
even for power. In other electric lines, where electricity is 
transmitted to the motors from a central station, large losses 
of current take place, owing to the exposure of the conduct- 
ors to atmospheric influences. When cold rains, sleet, and 
snow prevail, such lines are utterly unreliable. In the sys- 
tem at the Exposition there are tubes running along each 
track — one for the outgoing, the other for the returning cur- 
rent. This arrangement, it is said, protects the current from 
all exterior and foreign influences, while a slot cut along the 
bottom permits the entrance of a contact-rod from the motor, 
and allows of a nearly perfect contact, which, even under the 
most favorable conditions of weather, may not be had in the 
systems now in use. 

Tlie uncertainty of charged-rail currents, either on the 
surface or overhead, may, not inaptly, be likened unto the 
uncertainty of the arc light currents when first introduced 
into the streets of the city of New York. On wet and stormy 
nights these currents proved unreliable, because they were 
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transmitted over unprotected conductors. Now, however, 
since the conductors have been properly protected, this is 
not the case. But to thoroughly isolate and insulate the rails 
of an electric railway is both costly and difficult. In the 
tubular system, however, since there is no pressure whatever 
upon the tubes, the process is both inexpensive and simple. 
As a result the losses from leakage and induction are, if no 
mistake has been made in the figures, but slight, being only 
10 per cent, as against from 25 to 75 per cent in the 
charged-rail and overhead contiict-mntor systems. This 
saving of current would be immediately apparent in the 
smaller number of dynamos and decreased horse-power re- 
quired to operate the line. 

As said before, an arm reaches down from the motor to 
the tubular conductor; the crook thereon, armed with 
wheels or brushes, reaching underneath and making the 
contact. The current after leaving the motor passes to the 
wheels of the negative conductor, thence to the tubular con- 
ductor on the same side of the track, and returns to the dyna- 
mo. During this operation it may be intercepted by at- 
taching wires to the negative tube, and led ofiE to different 
points on either side of the road, where it should be needed 
to light up towns and houses, and operate small stationary 
motors. 

The contact between the tubular conductor and the run- 
ning motor is said to be so perfect that only a comparative- 
ly small amount of current is required. When the motor is 
at a standstill, the current passes through the switch to the 
negative conductor and thence to the various lighting plants 
along the line. 

For elevated roads, or those running through the country, 
the conductors are attached to wooden guards placed on the 
ties between the rails. These can be planked over at street 
crossings; a slot being left for the arm to pass through. 

The projectors of this system claim that, when in good 
running order, it will prove much cheaper than the ordinary 
steam railway, and that a twenty-ton electric motor on their 
line will do as eflEective work as a sixty-ton steam locomo- 
tive. For ordinary traffic, electric-motors of from six to ten 
tons will, they say, readily haul from three to six cars at a 
high rate of speed. For street cars, tliey think a motor of 
five hundred pounds, giving five horse-power, would be all 
that is required. On street railways, the tubes are placed in 
a conduit having a slot through which the contact arm re- 
ceives the current. 

There is an exhibit near the center of the great hall which, 
though remaining almost unnoticed, is, from a historical 
rather than from a scientific standpoint, one of the most 
curious and interesting groups of apparatus to be seen along 
any of the corridors. It is marked "Wallace Exhibit," and 
consists of several roughly put together electric machines 
that wear a weather beaten appearance, as though they had 
been left out in the storm. One of these machines is com- 
posed of an electro-magnet having the poles arranged verti- 
cally. 

An armature, shaped like a Pacinotti ring, and made up 
of a series of wire coils placed at diflferent points about a cast 
iron circle, revolves between the enlarged poles. The 
bushes on thecommutator are adjusted through the agency 
of a worm gearing. Next to this machine comes that used 
at the Centennial for lighting purposes — a crude device in 
which an armature revolves in a field of force of antique pat- 
tern. Then there is an electroplating machine of somewhat 
similar construction, and, lastly, a magneto-electro "tele- 
manhon." Joined together in a field of force so as to make 
one magnet with multiple winding, there are twelve mag- 
nets, between the poles of which revolves an armature. 
Many thin plates of iron, each insulated from its neighbor, 
compose this armature. 

For Mr. Edison, this so-called "telemachon" must 
have a peculiar interest. It is the first dynamo machine he 
ever saw, and the magnificent possibilities of such a con- 
trivance, or rather of a further development of the principle 
on which it is constructed, changed the current of his 
thoughts, there is reason to believe, indeed he has avowed 
as much, into channels of scientific research where before 
he had been a stranger. 

A brief narnitive of Edison's first introduction to the dy- 
namo machine may possibly not prove devoid of interest in 
connection with this historical exhibit at the Exposition. It 
was about six years ago that Edison and some friends, upon 
the invitation of Prof. Barker, of the University of Penn- 
sylvania, visited Ansonia, Conn., to examine a power trans- 
mitting machine, as the "telemachon" was called. Being 
Sunday, the Wallace factory on the bank of the river was 
deserted, and one of the work-rooms was used for the exhi- 
bition. Electricity was generated by the rubbing together 
of two wire brushes, and six or eight large arc-lights were 
kept aglow. The amount of power recovered at the end of 
the second machine of that applied to the first was variously 
estimated, but it was sufficient to demonstrate to Edison 
the feasibility of the pri>ject of collecting the power of run- 
ning streams and transmitting it to a distance in the form 
of electric energy. The operation of the machine filled 
Edison with delight, the genuine, unalloyed delight of the 
child when first in possession of a new and ingenious toy. 
It is alleged that Edison was never known to be entliusias- 
tic, but the writer, who was one of the party that day, can 
bear witness that this allegation is unfounded. There is 
reason to believe, however, that the thougljts of the wizard 
w«re straying far beyond the walls of the Ansonia factory. 
In all likelihood, it was more than the mere working of this 
crude machine that filled his mind, It was its future possi- 



bilities — the development of the principles and laws upon 
which it was constructed. 

Some weeks later this " telemachon " or a similar one was 
sent out to Menlo Park, and thereafter his attention was 
directed almost wholly toward improving the dynamo, and 
in discovering a means whereby its current could be econo- 
mically sutjdivided. 

The Edison dynamo and the mechanism of the incandes- 
cence light are the results of his experiments and investiga- 
tions in this direction. 

An electric cigar lighter is shown at the Exposition, which 
has the merit of not costing anything for current when not 
in use. It is not designed for use with a primary battery, 
and very properly, because this would render it at once ex- 
pensive and troublesome. 

It is made to hang between two incandescence lamps of the 
sixteen candle power type, and diverts a sufficient quantity 
of the current to feed itself, while at the same time not tak- 
ing enough to appreciably lessen the intensity of either. 
As may be inferred, this cigar lighter is designed for use 
only where there is already an electric installation. 

It consists of a circuit breaking device somewhat similar 
to that used in the telephone, the weight when it is hung up 
breaking the connection. The weight of this cigar lighter 
is sufficient to keep the connection broken at all times when 
not in use, and hence, as said before, there is no loss of cur- 
rent. The act of raising the handle to light a cigar switches 
in the current. This acts upon several fine strips of plati- 
num set in a plug of cement. 

These platinum strips are placed in series with the incan- 
descence lamps overhead. The handle in which they are set 
hangs by a flexible cord, and, so far as appearance goes, does 
not differ from that usually employed with gas. 

If only a tithe of the instruments for indicating distant 
temperatures, relative humidity, specific gravity, height of 
water, etc., shown at the Exposition ever come into general 
use, the average citizen may, not unreasonably, be expected 
to become something of a scientist. He may keep himself 
so exactly informed of the conditions of air and water afar 
and anear, and the strength and direction of prevailing 
winds, as to look upon weather reports as upon old almanacs 
and the bureau whence they come as a purveyor of obsolete 
intelligence. Some of these instruments on exhibition are 
good but not new, while many have the commendable quality 
of novelty without the necessary adjunct of efficiency. With 
a multiplicity of indices over his head, indicating the tem- 
peratures of his dwelling, his office, and his country-seat, the 
height and temperature of his ponds and wells and the 
boilers in his factory, the average man is likely to fall into 
grave errors. The sudden fall in the temperature of bis cel- 
lar, as indicated in the index over his head, might throw him 
into a towering rage, under the impression that the cook had 
let the furnace fire go out, whereas it is only a burglar 
climbing in through the cellar window; and the delight ex- 
perienced in seeing by his office index that the spirit barrel 
in his winecloset has suffered no diminution would be turned 
to bitterness in discovering, upon a personal examination, 
that this height had been maintained by his man, by pouring 
in water to make up for the liquor that he had abstracted. 

The teletbermometer shown at the Exposition may be re- 
lied upon, as its name implies, to indicate temperature at 
distant points. In breweries, malt houses, distilleries, oil, 
sugar, and other refineries, refrigerators and the like, it will 
prove of great service; but that it may be relied upon to in- 
dicate the presence of icebergs at sea, as its projectors de- 
clare, there is very excellent reason to doubt. It is likely, at 
sea, to prove about as valuable as the ordinary thermometer, 
and not more so. The fact is, as masters of ships have fre- 
quently testified, but little confidence can be placed upon 
any type of thermometer so far as indicating the approach 
of ice is concerned. Sailing gradually from the cold wall 
of the Gulf Stream into its warmer waters, the thermometer 
will invariably rise, though large masses of ice are ahead, be- 
cause the warm influences of the Stream are stronger than 
the cold influences of the ice. Given a dead calm or a 
head wind, that is to say, a wind blowing against the course 
taken by the ship, and the thermometer will indicate the 
presence of icebergs ahead, because the wind having come 
from their direction has felt their influence. 

But it has often been demonstrated that, where a fair 
wind prevails— a wind blowing in the same direction the 
ship is going — the fall of the mercurial column, if it takes 
place at all, will be so insignificant as to prove no warning 
whatever. Hence it is that masters of ships place little re- 
liance upon thermometers for indicating the approach of ice; 
and as the telethermometercan only indicate distant tempera- 
tures when the distant point is connected by wire, it would 
prove, as said before, no more reliable aboard ship than any 
other good thermometer. The telebarometer indicates and 
records electrically barometric pressures at a distance, and 
like the teletbermometer is valuable in all continuous mete- 
orological observations. The telemanometer indicates and 
records automatically and continuously the pressure in a 
boiler. The telehydrobarometer indicates and records the 
heights of water in reservoirs, storage ponds, rivers, lakes, 
dams, and tanks. 

A valuable use for this instrument is that of recording at 
one point the heights of water in various sections of canals, 
and recording at one point simultaneous tidal observations 
taken at different parts of a river or bay. In other words, 
it might readily be made to take the place of the self-regis- 
tering tide-gauge, which has been used for years to keep a 
record of the tides of various localities. It is worked auto- 



matically by clock work; a pencil being made to draw a 
curve upon parphment, the high points indicating high wa- 
ter, the horizontal lines slack water, and the low points low 
water. The telehydiobarometer, despite its name, is of 
simple construction, and does its work in much the same 
manner as the self-registering tide-gauge, save that, as said 
before, it can send its readings, electrically, to a central 
station. 

The official tests of the various exhibits, from which so 
much is expected, have little more than begun, and it is not 
easy to understand at the present rate of progression how even 
a small portion of that which should not be permitted to de- 
part without critical examination can be tested before the 
Exposition closes its doors. Of course there is much that 
does not require very elaborate tests, and still more the pro- 
jectors of which are by no means enthusiasticto have com- 
pared with similar apparatus. But it was understood, in- 
deed proclaimed, at the start that everything would be criti- 
cally examined, and an official report made thereon by the 
Committee; a certified copy of which would be given to the 
proprietors of the apparatus. 

Many persons are looking forward with not a little curi- 
osity for the official reports to be made of the several appa- 
ratus, because, since the committee having the matter in 
charge are in no wise interested, save scientifically, in what 
they are to pass upon, and are abundantly able to get at the 
real measurements, cold facts are liKcly to appear in a some- 
what phenomenal profusion, and that is likely to be learned 
regarding the efficiency of certain apparatus of which the 
projectors have not, up to the present, given even a hint. 



Rapid Progress In Electric Science. 

The Philadelphia Ledger makes the following note of 
progress in the application of electricity: "Only twelve 
years ago Professor Tyndall gave his course of memorable 
lectures in Horticultural Hall. He had witli him as a part of 
his apparatus an arc light. The lamp was regulated by 
clockwork, and cost probably ten times as much as the 
lamps made today. It was imperfect in every way, the 
light being very unsteady, and several times got out of 
order at critical moments. The current was supplied from 
a voltaic battery, at a cost that precluded its use for any 
but lecturing purposes. The buttery, besides being costly 
and troublesome, required the constant work of an attend- 
ant for a day or two to 'set up,' and it also was very apt 
to get out of order. Dynamo machines were not unknown 
at thiit time, but they too were co.stly, and for lecturing 
purposes the battery was considered best. Looking at the 
display of lamps in the exhibition, and the great variety 
and number of dynamo machines, it seems almost incredi- 
ble that it is only twelve years since such a man as Pro- 
fessor Tyndall was well pleased, rather than otherwise, to 
be able to exhibit his poorly regulated clockwork lamp, run 
by some hundreds of cells in a voltaic battery!'' 

< < ■ > » 

The First Telegraphic Instrument. 

At the Electrical Exhibition a large display of models from 
the Patent Office, under the charge of Mr. J. M. Churchill, 
are exhibited. Among the two hundred and fifty pieces is the 
original Morse telegraphic apparatus, patented April 11, 
1846. The transmitter is mounted on a pine block, and is 
very crude. The armatures are wound with very coarse 
and poorly insulated wire, and the sounder consists of an 
ordinary piece of stick, which strikes against a piece of 
iron. The clockwork which operates the cylinder, about 
which the perforated paper was wrapped, is of a more im- 
proved pattern. On the card attached to the exhibit is the 
following, said to be an effusion of a clerk at the Washing- 
ton office: 

*'Ttie6teed called Lightning," says the Fates, 
Was tamed in the United States. 
'Twas Franklin's hand that caught the horse 
That was harnessed by Professor Mt^rse." 



A Nen^ Carbon Battery. 

A new voltaic battery has been brought out by M. Tom- 
masi and M. Radignet, in which peroxide of lead surrounds 
the carbon plate as it lies on the bottom of the cell. The 
other plate is also of carbon, covered with fragments of re- 
tort carbon platinized. The two plates are placed one above 
the other, but separated by a sheet of parchment paper 
which divides the containing vessel into two compartments. 
A saturated solution of chloride of sodium, or common salt, 
is filled into both compartments until the upper carbon 
fragments are partly immersed in it. The electromotive 
force is 06 volt. The negative pole is that carbon plate 
which is not in contact with the peroxide of lead. If other 
saline solutions, such as sulphate of ammonia, sulphate of 
soda, chlorhydrate of ammonia, or even dilute sulphuric 
acid, be used instead of the solution of salt, the electromo- 
tive force does not sensibly vary. 

^ < » > » 

Isaac Nen^ton. 

Isaac Newton, chief engineer of the Croton Aqueduct 
Department, New York, committed suicide Sept. 35, in a 
fit of temporary insanity, said to have been caused by over- 
work. He was in his forty-seventh year, and a brother of 
the late Dr. Henry Newton, the geologist. He studied me- 
chanical engineering in the Delamater Iron Works, made a 
survey of the shoals of the upper Hudson, was engaged in 
the construction of the orignal Monitor, and was an engineer 
on board during her combat with the Merrimac. He was 
a member of the American Society of Civil Engineers and 
the Society of Mechanical Engineers. 
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THE UETBOFOLITAN BAILWAY OF FABIS. 

The project for a metropolitan railway submitted by the 
State for the examination of the General Council of Bridges 
and Roadways, as well as to that of the Municipal Council 
of Paris, has been definitely adopted by the Government, and 
declared of general interest. It will probably be the object 
of a concession to a special company, which will undertake 
its construction and operation without requiring either any 
subvention or guarantee of interest. 

According to the proposed scheme, the railway will be 
subterranean for the greater part of its length. Starting 
from Puteaux, the passenger will pass under Grande Arme 
Avenue, the external boulevards, Rome Street, Boulevard 
Hausmann, and the great boulevards, and will not emerge 
into the open air until be reaches the Bastille. Such is the 
principal route. 

The city will gratuitously concede the subsoil of the wide 
streets that we have just named, and it is owing to this that 
the cost per kilometer will be reduced to the expense of 
constructing the long tunnel and the two tracks. 

The passenger will descend to a depth of about 8 
meters, and will travel beneath the earth, just as if he 
were in the Saint Qotbard Tunnel. 

Is it possible to give the public of Paris, which is essen- 
tially artistic, completer satisfaction? Can it be offered 
easier and more rapid travel than it has at present? On 
another hand, can it be shown at the same time in these 
multiple routes the different panoramas of the great metro- 
polis? Yes, most certainly, provided that more is spent, 
and, consequently, that the company is subsidized or 
guaranteed a minimum of interest. 

The entire question of elevated or of an underground line 
is reduced to this question ot cost. It is well said, it is true, 
that underground traveling is performed at London; but it is 
not always added, when this question is being discussed, 
that the London company is making enormous sacrifices 
every year to bring to the light and air every part of its line 
that it is capable of getting out of the darkness and sulphur- 
eted atmosphere that fill this long tube. 

And then, should we not offset the example of London by 
that of New York, Berlin, and Vietma, where traveling is 
everywhere done above the surface? Should we copy the 
old English city railways, or should we do like the Ameri- 
can and our neighbors across the Rhine? Such is the ques- 
tion, and the answer to it does not appear doubtful. 

However this may be now, or a little later on, when the 
subterranean will be doubled by an aerial one, there Is one 
side to the aerial problem which has served as a theme for 
partisans of the underground project, and that is the one re- 
lating to traversing the boulevard. It has been contended 
that this aerial road is impracticable because it will injure 
the aspect of that thoroughfare. 



of the Metropolitan, or by reaching it through houses whose 
iflterior, being of less value than the parts in front, may be 
traversed without necessitating so great expenses. 

It was in order to try one of the thousand possible solu- 
tions of such a mode of crossing the avenue that we some 
time ago took up our pencil and made the sketch which is 
herewith reproduced. — Le Genie Civil. 
^ « t > » 
FABAFFINE BRUSH. 

Crude petroleum in its passage through pipes deposits 
paralHne on the surface of the pipe, thereby obstructing and 
sometimes stopping the flow. In very short pipes it is a 
simple matter to remove the deposit by means of rods or 
scrapers, but it is impracticable to clean out long lines by 
ordinary methods. The object of an invention lately 
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THOMAS' PARAFFIN BBUSH. 

patented by Mr. Henry C. Thomas, of Rock View, N. Y., 
is to provide means of clearing away the paralBne by me- 
chanical agency without the use of solvents or heat. The 
clearing device is made in the form of a hollow cylinder, to 
which is attached a series of wire cutters projecting radially 
from the exterior. One or more blades, made of metal in 
spiral form, are arranged within the cylinder, as shown in 
the engraving. The cylinder is so proportioned that its 
length is about four times its diameter. 

The cleaning device is inserted in the pipe, where It is 
pushed forward by the flowing liquid, the projecting wires 
loosening any parafflne that may slightly adhere to the walls 



milk. 

The following synopsis, by the Sanitarian, of a paper by 
Dr. Dougall, of Glasgow, detailing experiments conducted 
with a view to discovering the absorptive power of milk on 
various volatile substances, will be of interest: 

Dr. Dougall inclosed in a jar a portion of certain sub- 
stances giving off emanations, together with a uniform 
quantity of milk, for a period of eight hours. At the end 
of that time a sample of milk was drawn by means of a 
pipette from the lowest stratum of the vessel exposed in the 
jar; and we find that the following were the results of his 
experiments: 

Smell in milk. 

1. Coal gas distinct. 

3. Parafflne oil strong. 

3. Tnrpetitine .- very strong. 

4. Onions verystrong. 

5. Tobacco smoke , verystrong. 

6. Ammonia moderate. 

7. Mnek faint. 

8. Asafetida aistinct. 

9. Stale urine faint. 

10. Creosote strong. 

11. Cheese fstale) distinct. 

13. Chloroform moderate. 

13. Pntridflsh very bad. 

14. Camphor moderate. 

15. Decayed cabbage distinct. 

It thus became obvious that the milk had absorbed the 
emanations of all the substances to which it had been ex- 
posed, and it further transpired that all the specimens ex- 
amined retained their distinctive odors for as long as four- 
teen hours after their removal from the glass jar in which 
they had been exposed. 

Cream, according to Dr. Dougall, may be regarded as 
acting in much the same manner as milk; indeed, although 
it contains less water than milk, yet it has special qualities 
of its own, which may perhaps make it even more liable to 
retain offensive and dangerous emanations than the parent 
fluid itself. Abundant evidence has, however, been given 
to show that far more care is needed in connection with the 
storage of milk than has heretofore been regarded as neces- 
sary, and this especially where milk or cream is kept in 
apartments or wards occupied by sick persons. If the ema- 
nations to which the milk is exposed are of a diseased and 
dangerous quality, it is all but impossible that the sample 
can remain free from offensive and dangerous properties; 
and it should become an invariable rule to keep as little milk 
as possible in sick rooms, and never to allow a supply which 
has been thus exposed to unwholesome emanations to be 
used for food. 

Under these circumstances it has been lately held desira- 
ble to boil all milk which is open to suspicion before using 
it. In the course of several epidemics in which milk has 
acted as the vehicle of infection, it has been noticed that 
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THE METROPOLITAN ELEVATED RAILWAY, PARIS. 



It goes without saying that it scarcely seems possible to 
construct an elevated railway longitudinally to this so fre- 
quented avenue, which, although it formerly appeared to us 
so spacious, has become insufficient because of the ever in- 
creasing travel therein. 

Moreover, it will not do »o hide the Madeleine and the 
Opera House, or the gates Saint Denis and Saint Martin. It 
is necessary, then, to cut this principal artery perpendicularly 
to its axis, either by new streets opened for the peculiar needs 



of the pipe. Should the wires come in contact with a de- 
posit of sufficient thickness to check the motion of the brush 
or to stop it, the force of the current will then act upon the 
spiral blade, causing the device to rotate and cut away the 
obstruction. 

, ^ ) 1 , ^ 

Our Government has now $170,000,000, or 600 freight 
car loads, of silver dollars piled up in its treasury vaults, 
and is'Still manufacturing at the rate of two millions a month. 



persons who had only consumed it after it had 
been boiled escaped all ill results, whereas other 
members of the same family or community, 
who had not taken that precaution, had been 
attacked with disease. 



Tbe men Wbo are Promoted. 

The Manufacturers' Oaieite, in a recent editor- 
ial, made the following statements, regarding 
young men and their advancement, which 
others than the class to whom it is addressed 
will do well to heed: 

" The young men who receive promotion are 
the men who do not drink on the sly. They 
are not the men who are always at the front 
whenever there is any strike, nor are they the 
men who watch for the clock to strike twelve, 
and leave their picks hanging in the air. They 
are not the men who growl if they are required 
to attend to some duty a few minutes after the 
whistle has sounded. They are the men 
usually who pay the closest attention to the details of their 
business, who act as if they were trying to work for their 
employer's interest instead of to beat him at every crook 
and turn. They are the men who give the closest attention 
to every practical detail, and who look continually to see 
whether they can do any better or not. This class of men 
are never out of a job. They are scarce. They never 
strike, they never loaf, and they do not ask for their pay 
two or three weeks before pay day." 
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THE EDIBLE CRAB. 

The life history of the crab is ex- 
tremely interesting. The strange lit- 
tle animal that escapes from the egg 
resembles in no respect the parent 
crab. Its form is lengthened, ending 
in a forljed tail; on the back is a long 
spine curving backward, and on each 
side a short spine directed outward. 
The eyes are large but not projecting, 
and the head is armed with a mosqui- 
to-like rostrum. This first stage of the 
crab is called zoea. After remaining 
for a certain length of lime in the zoea 
form, it comes forth from its infant 
skin an entirely changed animal. Here 
the eyes are very large and projecting, 
the body squarish, without the Jong 
spine seen in the first stage; it has 
eight perfect legs and two claws; the 
"tail" has become short, and turned 
under; and yet it has no resemblance 
to the mature crab. This second form 
is called the megalops or great-eyed 
stage. When it agiiin changes its skin, 
the body assumes a much broader 
shape; a distinct spine appears on each 
side, and the tail-like process is dou- 
bled up under the body. When its 
skin again becomes too tight for it, it 
at length comes forth a small but per- 
fectly formed crab, GalUnectes Iiastatus. 

The crab is obliged to moult or cast 
off its shell many limes during its life. 
This moulting appears to be an un- 
pleasant ordeal to pass, for they often 
die during the act. When we see that 
they are not only obliged to escape 
from the carapax or shell, but also 
from the hard covering of their legs, 
delicate mouth parts, and even gullet — turning themselves 
inside out, as it were — it is not surprising that they perish 
during the ordeal. Tlie crab crawls up into some secluded 
nook or cove in shallow water to moult, out of the way of 
its hard-shelled relatives, for the helpless, newly moulted, 
or "soft shell crab," if found, is devoured by them, as well 
as by several species of fishes. 

Fortunately for the, crab, the soft covering hardens rapid- 
ly, and in a few hours it has a new and 
strong armor, and it then goes fearlessly 
out into the deeper water among the eel 
grass. 

Crab fishing is an amusing but not al- 
ways exciting sport. You simply row 
up into some shallow cove or bay of the 
seacoast, which has a muddy and grassy 
bottom, cast anchor, tie a good sized piece 
of meat on a strong line, lower it to the 
bottom, and wait for a bite. When you 
perceive a tug at your line, pull it up 
gently until the crab is visible; you must 
not attempt to lift il out of the water by 
means of the line, for then the crab will 
quit its hold and escape, but with one 
hand quietly but adroitly get the dip net 
under it, and with a dexterous sweep land 
it in the boat. Frequently two or three 
crabs are caught on the line at once. 

Should you chance to go crabbing with 
a party of ladies, be extremely careful 
that they do not overturn the basket of 
lively crabs about their feet, for if this 
happens you will have your light skifi 
almost or entirely upset by the ladies 
jumping up and standing upon the seats, 
and you will get your fingers pinched, per- 
haps until the blood comes, as you reck- 
lessly endeavor to catch the crabs as they 
wildly scamper about the bottom of the 
boat. I have learned this from experi- 
ence. 

The edible crab of our coast can always 
be known by two long lateral spines of the 
carapax. The claws are blue above and 
whitish beneath, and the carapax above is 
of a dull olive or bluish color. It is call- 
ed the "blue cruh" by the fishermen of 
the New England coast. 

C. Few Seiss. 




that the depth of snow was 6 '25 times 
the depth of the same when melted, 
and the average result of the same 
number of experiments at another 
point gave 6 64 times the melted 
depth. 



THE EDIBLE CEAB. 

Rain and Snoiv. 

A paper giving results of experiments with rain gauges 
dififerently located, and of experiments as to the ratio of 
depth of snow to the depth of same when melted, by Ed- 
mund B. Weston, was lately read before the Amer. Soc. of 
Civil Engineers. It was found that in a number of experi- 
ments extending over considerable periods of time a gauge 
14 ft. 8 in. above the ground collected 9 per cent less water 



SADDLE MEN. 

In Nepaul, India, there is a class of 
natives who serve as "saddle men," and 
take the place of saddle horses. Strapped 
around the waist and fitting into the curve 
of the back is a padded ledge. It is 
supported vertically by shoulder straps. 

The rider rests on the ledge, in the position shown in 
the engraving, which is from the Graphic, and repre- 
sents the Buke of Portland, and the Earl De Grey, going 
on a hunting excursion. Ladies of rank in this part 
of India are carried on " saddle women," in the same 
style. 




Wood Flour. 

A letter from the Catskills to the 
New York Sun says: The chief indus- 
try up here is producing wood flour, a 
kind of cousin to wood pulp. It was 
first manufactured in the Catskills 
about nine years ago, and now over 
twenty mills are in full blast. The 
process is exceedingly simple. Any 
soft wood tree — poplar is the favorite — 
is felled and drawn to the mill. The 
bark and boughs are removed, and the 
trunk put in a machine which is noth- 
ing but a lead pencil sharpener on a 
large scale, with four or more knife 
edges instead of one. On starting the 
machine the pencil sharpener revolves 
with great swiftness, and in a few 
minutes converts the log into a hundred 
miles of fine, clean shavings. These 
are ground and bolted exactly as in 
a flour mill. The product is a soft, 
fine, yellowishly white flour, similar in 
appearance to a very well ground corn 
meal. It possesses a slight woody 
smell, and is almo.st tasteless. It is put 
up in large bags, and then is dispatched, 
unmarked, to the buyers. 

I tried to find out who purchased 
the article, but with no success. The 
wood miller was not very com- 
municative. " It makes," he said, 
" well, I don't know how much ex- 
actly. One log may give five bags, or it may give ten. It 
sells, well, that is, pretty tolerable. I reckon I clear about 
$8 or $9 a day out of it — perhaps more. I never figured it 
up. What's it good for? Good many things. It's used to 
stiffen paper, but if you put in too much the paper gets 
brittle. Paper stock is much dearer than poplar flour, and 
that's why they put it in. If you mix the flour with lin- 
seed gum and ' biled ' oil, . you may get a kind of oil cloth. 
Some folks mix it with meal to give to 
pigs and other animals. I guess it's good, 
but I never give it to ray hogs, and even 
those fellows give it to some other fellow's 
critters, and not their own. Yes, I heard 
that some bad contractors mixed it with 
meal for army and Indian supplies, but I 
don't take much stock in the story, because 
they could buy sour meal as cheap as 
poplar flour. It wouldn't pay to mill 
pine, cedar, or hemlock; they are worth 
too much as limber. But any wood that 
isn't used that way can be milled into 
flour. I use poplar almost altogether, but 
when I run short of logs I grind up but- 
tonball, birch, elm, or willow." 

The farmers dislike the new industry, 
as it promises to play havoc with the for- 
ests, which are both an attraction to the 
border and a protection to agriculture. 
The tanneries years ago used up all the 
oak and hemlock; the lumbermen have 
stripped the country practically of pine, 
cedar, and walnut; the chair factories are 
consuming the hickory and maple; now 
the wood flour mill promises to grind up 
what remaining trees there may be. 



SADDLE MEN. 

than one 8 in. above the ground ; that a gauge 22 ft. above the 
ground collected 10}^ per cent less water than one 8 in. above 
the ground, and that a gauge 33^. ft above the ground 
collected 6'7 per cent less water than one 3 in. above the 
ground. 
The average result of 53 experiments at one point was 



Opening of Great Grain Regions. 

Russia has resolved to develop her sys- 
tem of railway communication on an enor- 
mous scale, and for this purpose has just 
contracted a loan of $75,000,000, to be ex- 
pended during the next few years. India 
has already built lines of railway penetrat- 
ing the furthest provinces. Australia has 
also made long strides in the same direc- 
tion. Next in order is the Argentine Con- 
federation, in South America, which is 
building four additional trunk lines of rail- 
road at a cost of $28,000,000, to connect 
Buenos Ayres, her principal seaport, with 
the vast granaries opening up in the pam- 
pas of the interior. In every case the ulti- 
mate purpose is to overcome all impedi- 
ments in reaching the central grain mark- 
ets of Europe. And, in spite of all 
this, says the British Trade Journal, 
American grain speculators continue their efforts to artifi- 
cially maintain the price of wheat, as though there were a 
great deficiency in the supply of the world, and the nations 
would eventually have to come to them begging the privi- 
lege of being allowed to purchase some of their sur- 
plus. 
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Tbe Cost of Making Stoves. 

At tbe late semi-annual meeting of the National Association 
of Stove Manufacturers, Mr. Jobn T. Perry, of Albany, who 
probably knows as much about stove manufacture as any 
one, made the following statement of the estimated cost 
per ton of making stoves in the United States in lb84: 

Foumiry Cost, 

Iron $20.00 

Mounting material (nickel panels, railB, etc., not included) 8.00 

Fuel for all purposes 2.75 

Moulding sand and clay .. .40 

Facing 25 

Patterns, flasks, and lumber material 7^ 

Shipping material 10 

Freight and expressage 1.25 

Machinery and tools 1.75 



Repairs 

Gas and oil 

Stationery and books 

Bent 

Insurance 

Taxes 

Miscellaneous and pilferings 

Castings broken and discarded thai: have been paid for.. 



.40 
.20 
.10 

1.00 
.40 

■.35 
.40 

1.00 



Total $39.00 

Labor. 

Moulding $24.00 

Mounting 8.0O 

Pattern making 1.45 

Pattern fitting and repairs 1.50 

Pattern moulding 25 

Carpenters 1.25 

Cupola men, breaking iron, etc 75 

Cleaning and filing 2.00 



Engineer 

Shippin g 

General labor 

Watcliman 

Foreman, moulding, and mounting. 

Clerk 

Trucking 

Miscellaneous and pilferings 



80 

1.05 

1.00 

,20 

60 

50 

75 

50 

Toial $45.00 

Selling Expenses. 

Allowances, various kinds $1.25 

Attorney's fees 25 

Advertising, circulars, etc 1.75 

Bad debts 2.00 

Clerks 1.60 

Freight on stoves delivered 1.00 

Gas and oil 10 

Insurance 20 

Interest 2.00 

Discount for casli 2.50 

Miscellaneous and pilferings 50 

Postage stamps and telegrams 1.00 

Rent 1.00 

Stationery 15 

Traveler's wages 2.75 

Traveler's expenses and general traveling 3.25 

Taxes 30 

President and Secretary 1.50 

Total $23.00 

Grand total $107.00 

la.connection with the above, Mr. Perry said: "Gentle- 
men, everything in this world is imperfect, and so is this 
statement. Many of the items, I know, and you well know, 
are too low; lor example, $5.30 per ton, or $15,600 for the 
year, for patterns and flasks, on a product of 3,000 tons, 
should be put down at twice that sum. Some items may be 
too liigh, iind in many cases should be excluded altogether 
from the list, yet I believe the average cost on the basis 
named, taking one year with another, will reach $107, and 
generally more than that sum." 

i« « » > ^ 

Properties of (Quicksilver. 
One of the most curious properties of quicksilver is its 
capability of dissolving or of forming amalgams with other 
Dcetals. A sheet of gold foil, dropped into quicksilver, 
disappears almost as quickly as a snow flake when it 
drops into water. It has the power of separating or of 
readily dissolving those refractory metals which are 
not acted upon by our most powerful acids. The gold 
and silver miners pour it into their machines holding 
the gold bearing quartz; and, although no human eye 
can detect a trace of the precious substance, so fine are 
the particles, yet the liquid metal will hunt them out, 
and incorporates it into its mass. By subsequent dis- 
tillation it yields it into the hands of the miners, in a 
state of virgin purity. Several yeiirs ago, while lectur- 
ing before a class of ladies on chemistry, we had occa- 
sion to purify some quicksilver by forcing it through 
chamois leather. The scrap remained on the table 
after the lecture, and an old lady, thinking it would be 
very nice to wrap her gold spectacles in, accordingly 
appropriated it to that purpose. The next morning 
she came to us in great alarm, stating that the gold had 
mysteriously disappeared, and nothing was left in the 
parcel but the glasses. Sure enough, the metal remaining 
in the pores of the leather had amalgamated with the gold, 
and entirely destroyed the spectacles. It was a mystery 
which we never could explain to her satisfaction. — Fireside 
Science. 



THE OCABINA. 

For a few years past the fairs of Paris and its environs 
have been offering to amateurs of music a charming little 
instrument called the ocarina. Its name and those of the 
manufacturers affixed to it (Girola, Donizetti, etc.) tell us 
plainly enough that it is of Italian origin. The mountaineer 
who is said to have devised it, not only for his diversion 
but also a means of defense (since it may serve togive a blow 
with), scarcely thought that his rough invention would be 
patented, have the run of public places, enter parlors, and 
even figure in the midst of philharmonic societies. 

It is, then, not only a new plaything, but a genuine musi- 
cal instrument that we desire to extol in enumerating the 
advantages that will everywhere cause it to be preferred to 
the wooden flageolet or the tin flute. 




Fig. 1.-K0DE OF TTSINO THE OCABINA. 

At its debut the ocarina was merely a little glazed baked 
clay, having the form of a black radish externally, but hol- 
low internally, provided at the side with a mouth piece, 
and having nine or ten little apertures along it in place of 
keys (Fig. 3, No. I.). Its sonorous power ranged from 
ut natural to fa of the octave, passing through all the notes 
of the chromatic scale. It remained as primitive as this 
for a long time, and more than one amateur was enabled to 
draw from it lullabies and other music of the kind; but the 
programme that could then be got from its circumscribed 
range had its limit there. 

A certain band of minstrels once passed through our 
northern towns, and their presence there has not been for- 
gotten. This little troop had put aside the harp, the man- 
dolin, and the violin, in order to give delightful serenades 
with well tuned ocarinas. It was original and delightful. 
But although in harmony, their scores, since they varied 
only from the melody to the third of the same octave, did 
not have the same interest as if they had been rendered from 
a grave to a sharp tone; and this gave rise to the idea of 
manufacturing tbe instrument in different sizes. So there 
soon appeared the soprano ocarina, which was smaller than 
an ordinary carrot and clearer than a small flute, and the 
double bass ocarina, larger than a pumpkin and graver than 
the alto. The principle remained the same. But the 




an old one from a clarinet that was provided with a reed. 
In order to obtain notes — perfect gamuts — we enlarged each 
of the apertures with a knife until it gave the tone, and we 
now have a sordine that in no wise cedes to the hautboy 
for solos which are not very complicated. The sounds thus 
obtained are preferable to those given by the ocarina, since 
they emanate from woo<l, and not from clay. The instru- 
ment thus . modified is shown in Fig. 3, No. III. — La 

Nature. 

< I » I » . 

Need of Improvements In Marine Signals. 

Commander Gorringe has wijtten a letter in regard to 
ships' lights, called forth by the Tallapoosa disaster, which 
contains valuable suggestions. He stows that not only are 
the red and green fide lights now carried by vessels fre- 
quently mistaken one for another, even by men who are 
not color blind, but that the position in which they are 
placed is such that in certain circumstances it is possible for 
a vessel to alter her course sixty degrees without giving any 
indication of the alteration by the appearance of her lights. 
In other words, the present system of lights is miserably 
defective, as is shown by the fact that it has failed in 
hundreds of instances to prevent collisions at sea. In the 
place of the red and green sidelights it is proposed that 
every vessel shall carry four range lights. Two of these 
should be placed forward, and two aft. Of the forward 
lights one should be a white light and the other a red light, 
the latter to be placed somewhat higher than the other 
and some distance aft of it. The after lights should be 
arranged in a similar manner, except that the red light 
should be lower than the white light. This arrangement 
would render it possible to ascertain from the appearance 
of a vessel's lights the course steered by her, and the direc- 
tion and amount of the slightest deviation from that course. 
It would also enable a steamer to avoid running ditectly 
into the stern of a slower vessel where both are steering the 
same course, and no one on board the slower vessel has ihe 
forethought or opportunity to a display a "flare.'' One ob- 
jection to this plan is the fact that most persons who are 
to any extent color blind are unable to see the red ray. 
Were a blue light to be substituted for the red light, and 
were range lights to lake the place of sidelights, nothing 
except the grossest stupidity could bring about a collision 
between two vessels on a clear night. 

< ( » > » 

Ear Diseases. 

Dr. K. Buskner in a very elaborate paper in Archiv Jur 
Ohrenheilkunde gives the results of his clinical observations 
and those of twenty other aural surgeons. From these he 
finds that on an average out of every three individuals 
in middle life one does not hear .so well in one ear as in the 
other, while from an examination of five thousand nine hun- 
dred and five school children twenty-three per cent pre- 
sented objective pathological symptoms of ear disease, and 
thirty-two per cent a diminution of hearing power. The 
following general conclusions are drawn from this immense 
mass of detail: 

1. The most frequent causes of diseases of the ears would 
seem to be attacks of cold, affections of the nasal and pharyn- 
geal cavities, and aciite infectious diseases. 

3. The liability to disease, of the ear increases from birth 
to the fortieth year, and decreases from thence to old age. 

3. Men are more subject to affections of the ear than 
women, as three to two. 

4. The external ear is affected in twenty -five percent, the 
middle ear in sixty-seven per cent, and the inner ear in eight 
per cent of the total number of diseases of the ear. 

5. The left ear is more frequently affected Ihan the right, 
as five to four. 

6. The acute affections of the middle ear occur less fre- 
quently in the summer and autumn than in spring and 
winter. 

7. Of the total number of cases of ear disease in the 
outpatient cliniques about fifty-three per cent are 
cured, about thirly per cent are improved, seven per 
cent, are unimproved and three-tenths of one per cent 
terminate fatally. 



PuscHEB, in the Chemiker Zeitung, states that the follow- 
ing cement resists kerosene, and is useful for cementing the 
brass collars to glass lamps. One part of caustic soda, three 
parts of resin, and five parts of water are boiled together; 
the resin soap thus produced is mixed and well kneaded 
with half its weight of plaster of Paris. It hardens in about 
three-quarters of an hour. If zinc white or dry white lead 
is used, it hardens more slowly 



Fig. 8.-THE OCABINA IN FEBSFECTIVE AND SECTION. 

ocarina still had one drawback, and that was that it could 
notaccord with tbe piano or the flute, from which it some- 
times differed by one note. To obviate this, the instrument 
was provided with a piston, which, when drawn out or 
pushed in, raised or lowered the sounds by one note (Fig. 
3, No. II.). 

Finally, as a last impiovement, a series of keys was add- 
ed, symmetrical with the row of boles on the left side, thus 
giving a second complete scale. 

The idea embodied in this simple instrument has caused 
us to make an experiment that has proved quite successful. 
We took a pilgrim's gourd, and first made some minute 
apertures in it, arranged something like those of the 
ocarina. For a mouth piece we affixed to it with wax 



Safe Iiubrlcatlng Oils. 

The standard of a perfectly safe lubricating oil, free 
from spontaneous combustion, which was established by 
the experiments of the Boston Manufacturers' Mutual 
Fire Insurance Company, is as follows: A mineral or 
"paralHne " oil, so called, bearing: 
1st. A fire test of 300° or more. 
3d. An evaporation of 5 per cent or less in twelve 
hours, at a constant heat of 140°. 

3d. The greatest degree of fluidity consistent with 
keeping the oil upon the bearing. 
There are now few or no oils offered to the members 
of the mutual companies by oil manufacturers of repute which 
do not meet this standard; but there are some of the mem- 
bers who prefer an admixture of fine animal oil to give more 
body to the lubricant. 

To this end high-grade neatsfoot oil is sometimes mixed 
with mineral oil, and so long as the oils remain thoroughly 
mixed as much as 35 per cent of neatsfoot oil may be safely 
used. But five recent cases of spontaneous combustion 
(fortunately all extinguished without loss) have called atten- 
tion to a tendency in these oils to separate, so that the neats- 
foot oil has apparently been applied nearly free from mine- 
ral oil, and in such cases fire has ensued. Great care should 
therefore be taken that mixed oil.^ are kept in safe condition 
by frequent agitation or stirring. 
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Anomalies of tbeSeivlnK macblne Baslness. 

In an editorial in a recent issue of the Scientific Ambki- 
CAU, under the above title, the following paragraphs ap- 
peared, to which we have received a reply from a lady sub- 
scriber from Michigan. 

" A psychological fact, possibly new, which has come to 
light in this sewing machine business is that a woman will 
rather pay $50 for a machine in monthly installments of five 
dollars than $25 outright, although able to do so. 

"The curious processes of reasoning by which the feminine 
mind is led to regard the lapse of time as a cheapener and a 
hundred per cent interest as of no consequence, have not 
yet, we believe, been discovered." 

Our correspondent replies: " She does it from policy, for 
it she says, ' Husband, I wish $25 to buy a sewing machine 
with,' she expects a shrug of the shoulders, and is unable to 
obtain the money; but it she says , 'I can buy a sewing ma- 
chine, and pay for it in monthly installments, only $5 each 
month,' perhaps she can get the coveted machine. A psy- 
chological fact, but is it masculine or feminine? " 



Protection and Free Trade To-day. 

An interesting paper under the above title was lately read 
before the Arkwright Clnb, Boston, Mass., by Robert P. 
Potter. The paper in full has been published by Jas. R. 
Osgood & Oo., Boston. It is full of valuable facts. We 
make a few extracts: 

The abandonment of protection will in no way help the 
farmer, as the tree-traders claim. It will stop immigration, 
and hence lessen the ever-increasing demand for food at 
home, while it will leave him in a much worse position than 
he now is in, in the matter of Indian and Russian com- 
petition. In the words of Judge Kelley, of Pennsylvania: 

"The primary want ot the American farmer is a quick, 
remunerative home market. When our mills, forges, fur- 
naces, and factories were busy, and our operatives were well 
paid, we consumed nine-tenths ot all the cereals we could 
grow; but with idleness prevailing in industrial centers, with 
the reduction of wages and the power to consume, and with 
great branches of industry expelled from the country, we 
cannot look to an increase in the home demand or the main- 
tenance of past prices." 

The American farmer must not forget that, besides the 
direct benefit he receives from the protective tariff in the 
duty on wool and all agricultural products, and the indirect 
benefits in the increase, as I have shown, in the value ot his 
land and the price of i(s product, and the continued cheap- 
ening of his manufactured goods, there is yet another ad- 
vantage in this system too often overlooked by our farmers. 
The protective tariff prevents direct taxation. Abolish your 
custom houses, as the more fanatical freetrader proposes, 
and annually over $200,000,000 must be raised by direct 
taxation. 

The farmers ot Michigan have been looking into this ques- 
tion of direct taxation, and the curious results they have 
reached will be of interest to farmers throughout the coun- 
try. The statistician has discovered that the despised cus- 
tom houses produced, in 1882, $213,000,000; that this 
amount, distributed among the several States of the Union, 
according to population, as the free-traders propose, would 
add the snug sum of $6,956,982 to the annual tax roll of 
Michigan, an amount equivalent to SJ^ mills on the dollar. 
To distribute this tax on the assessed returns would in some 
cases double, and in others treble, the present State and 
county taxes. For example, the State and county tax of 
Wayne County, Michigan, was $367,578 In 1880, and the 
United States tax, by direct taxation, would be $1,116,700 — 
more than threefold the State and county tax combined. In 
some agricultural counties of Michigan such a tax would ex- 
ceed the State and county tax fivefold. A farmer assessed 
at $10,000 would have to pay $85 a year, and one assessed 
at $20,000, $170 a year, an amount about equal to the total 
store expenditures of many well-to-do farmers. 

Before our farmers vote to abolish the toll that foreign 
manufacturers pay for the privilege of selling their goods in 
the American market, it might be well for I hem to decide in 
their own minds whether they pay the bulk ot the import 
duties, 01' the wealthy class who conjume imported goods; 
and whether in the direct taxation scheme the farmer's land, 
or the bonds and stocks of the capitalist, would be most 
likely to escape the United States assessor. Any farmer can 
figure out this simple problem for himself. Under the new 
order of things he can even ascertain exactly his proportion 
of the tax. It is a phase of the tariff question that must not 
be overlooked. 

How does this question affect the men and women engaged 
in manufacturing, mechanical, and mining industries and 
transportation in the United States? The time has come for 
this army of 4,400,000 persons to examine free trade and pro- 
tection for themselves. Our imported manufactured goods 
come chiefly from Grreat Britain, France, Germany, Austria, 
Italy, Spain, Portugal, Belgium, Holland, and Scandinavia. 
In these countries over 31,000,000 men and women are en- 
gaged in manufacturing and mining pursuits. The average 
annual income of these millions is less than $4 a week, or 
$200 a year. Un less they emigrate to the United Sta tes, they 
have no hope to rise from the condition to which they were 
born. 

The ofl3cial returns of these countries bring out the aston- 
ishing tact that over 8,000,000 persons, a number exceeding 
one-fourth of the Industrial population, are returned as pau- 
pers, and that annually the taxpayers, already burdened with 
the immense cost of imperial armies, have to pay the cnomn 



ous sum of $150,000,000 to prevent these people from dying 
of starvation. Of this amount free trade Great Britain alone 
contributes over one-third, or $50,200,080. So terrible has 
the fight for existence become in these countries, that every 
year thousands who can scrape together a few dollars leave 
their homes in the old world and cast their lot with us on 
this side of the Atlantic. From the British Isles alone, dur- 
ing the last ten years, have come 1,333,247, and from the 
other nations of Europe 2,359,468, making a total of 
3,892,715, equaling almost, in point of number, the popula- 
tion of Holland. With the same environments, with the 
same institutions to bring out their higher manhood, the 
citizens of the republic extend a welcome hand to this tre- 
mendous army of emigrants. 

But we are not ready to extend this same privilege of 
competition to those who still remain in other nations; to 
men who are living in different surroundings, who have not 
been educated up to the plane of the American workman; 
but who are content to slave on through life as their ances- 
tors have done before them; who are chained to the forge, 
the mine, the loom, and the despotic ruler; without hope 
and without future. Yet this is what free trade, or the de- 
nationalization of the United States, demands of the Ameri- 
can workmen. To support this demand, the workingmau is 
made the victim of the most extravagant statements; be is 
told that the purchasing power of his wages will increase 
the moment he begins to compete even-handed with the 
30,000,000 poorly paid workers ot Europe. He is told the 
" pauper labor cry " is a myth, and yet before him troops 
the gaunt host ot 8,000,000 men and women dependent on 
charity. With wages varying from 50 to 150 per cent higher 
in the United States than in Europe, the workingman pays 
less for his necessaries of life. 

I cannot do better than quote from Mr. Ellis Robert's re- 
cent lectures before Cornell University, as he makes this 
point remarkably clear. He said: "Beef, pork, and poultry 
are cheaper with us, aod so, the country through, are tea, 
coffee, and even sugar at retail. The Liverpool market Uses 
the price, not of grain in general, as is often said, but of our 
surplus. Our own price determines whether there will be 
any surplus or not. The American buys his cotton fabrics 
as cheaply as anybody. Anything made of wood which is 
higher here than elsewhere must be a curiosity or something 
which takes value from age. We are constantly exporting 
leather and many of its products. In many of the products 
of iron we excel other nations, and in steel we are at the 
forefront. In iron our progress is the most rapid. Many of 
our tools are cheaper than the English. Tea and coffee are 
sold in this country cheaper than anywhere in Europe, and 
certainly much more so than under the heavy British duties. 
Sugar pays a very high duty in the United States, and yet 
such are the facilities for refining here that our retail prices 
are as low as those of Britain. At an equal distance from 
the mines, coal is sold as cheaply in this country as in 
Britain. The most careful study will prove that all articles 
ot prime necessity, including food in the essential varieties 
and the comforts of life, are cheaper here, not only in their 
relation to wages, but in money, than in any other country. 

" When a family starts to set up a home in this country, it 
will find that for furniture and cutlery, and the miscella- 
neous articles necessary, it will be charged as low rates as in 
any part of Britain or Europe. Plain pottery is as cheap, 
glassware twenty per cent cheaper, coarse carpets and blank- 
ets are as cheap here as elsewhere. A like equipment for a 
bouse is to be bought for as little here as in Britain. The 
savings here on food will pay for the small share of the earn- 
ings appropriated to silks aud woolens, of which the prices 
are higher. Rent is not more here than in Britain or 
Europe, under like conditions, though our people demand 
better accommodation, and naturally have to pay for it. 
Our studies show that for three-fourths of the usual expendi- 
tures of a family, the prices are in favor of the United 
States. The money cost is actually less here than in the 
land of lower wages, and with like comforts the expense is 
on the whole lower in this country. Even the exceptional 
articles tend downward in the United States as nowhere 
else." 

Our experience vindicates the policy of protection ; its 
strength lies in the prosperity it has given the nation; in the 
great industrial cities it has built up; in the prosperous and 
diversified industries it has founded; in the profitable home 
market it has given our farmers; in the varied employment 
it has given the men and youths of the country; in the 
homes and profitable work it has offered our kin beyond the 
sea. 

In all that goes to make a nation strong and prosperous; 
in all that goes to make a country great and independent; 
in all that goes to broaden the horizon of the laborer, in- 
crease his earnings, cheapen the cost of what he buys, and 
improve his condition — in all this lies the strength of the pro- 
tective system. Fh-m in the convictions of our leading 
thinkers, deeply seated in the experience of the country, 
strong in the hearts of the majority of people, and laden 
with evidences of Its rich fruit, it is not likely the American 
system, shaped by the same bands that built the republic, is 
to be wiped out for a system which in the earlier days of 
our national existence was known as the " Colonial Policy," 
and to-day as the " Manchester School," or " Free Trade." 

The cause of protection is the people's cause; it affects 
the vast masses of the people, and they must and will under 
stand it. It cannot alone be studied In the lecture room. It 
can be studied in the light of the experiences of other 
nations, and in the experience of our own country. In this 



way I have attempted to present the facts, which must speak 
for themselves. As an inquirer after the truth, I have trav- 
eled thousands ot miles through the industrial regions of 
Europe and our own country, and in this spirit of inquiry, 
and with no pretensions to political economy, I submit this 
address, earnestly believing with Heniy Clay that, "The 
cause is the cause of the country, and it must and will pre- 
vail. It is founded on the interests aud affections of the 
people. It is as native as the granite deeply embosomed in 
our mountains." 

WAGES AT HOME AND ABROAD IN SOME TEXTILE 
INDUSTRIES. 



OCCUPATION. 



WOOL 80BTER8. 

Men 

Women 

Young persons 

SPINNERS. 

Men (overseers) 

Spinners 

Women 

Young persons 

Piercers 

WEAVERS. 

Men 

Women 

Mechanics 

Laborers 



AVERAGE WEEKLY RATE OF WAGES PAIS 
IN WOOLI'.N FACTORIES. 



1? «.2S 



$9.43 
5.18 



12.80 
9.05 
6.18 
4.81 
5.00 



8.53 
7.45 
13.43 
8. .58 



I E-. 

S"J,5 



$5.82 
2.70 
2.00 



6.50 
6.00 
S.W) 
2.00 
3.00 



4.67 
4.00 
B.85 
3.75 



•0.3 • 

o t. S 

■aw a 



$5.76 
2.40 
1.80 



6.00 
5.00 
3.00 
1.80 
2.50 



4.80 
3.48 
5.50 
3.25 



a 5 o 



$5.60 
4.50 
1.90 



6.60 
5.25 
3.00 
1.90 
2.40 



4.25 
4.00 
5.00 
3.00 



* Report of Bureau of Statistics, Maesachasetts, 1882. 

t Compiled by Consul Frisbie, from books of manufacturers, 1882. 

+ Iteport of Robert Giffen, Statistical Department, Board of Trade, lfi83. 

§ Compiled by Consul Du Bois, from books of manufacturers, 1882. 

We have a table here, founded on the careful work of 
four responsible authorities. If tliey tell the truth, the fact 
is established that in the important woolen districts the 
wages ot England and the Continent are alike; that protec- 
tive France and Germany, with their new tariffs, have in- 
creased the well-being of their workpeople, while Great 
Britain has done the reverse by opening her ports. The 
table establishes that wages are about 100 per cent greater in 
this industry in the United States than in any of the Euro- 
pean countries. To abolish the duties that secure this to 
the workingman of the United States would result as it has 
done in England — in a leveling of wages. 

AVERAGE WAGES HERE AND IN GREAT BRITAIN. 

Below I print what Mr. Carroll D. Wright, of the Bureau 
of Statistics ot Massachusetts, calls the general average 
weekly wages paid to all employes in Massachusetts and 
Great Britain In 1883: 



INDUSTRIES. 



Agricultural implements 

Artisans' tools 

Boots and shoes 

Brick 

Building trades 

Carpetings 

Carriages and wagons 

Clothing 

Cotton goods 

Flax and jute goods 

Food pre|»arations 

Furnilure 

Glass 

Hats - f ni, wool, and silk 

Hosiery 

Liquors — malt and distilled 

Machines and macliinery 

Metals and metallic goods 

Printing and publishing . . 

Printing, dyeing, bleaching, andflnishing 

cotton textiles 

Stone 

Wooden goods 

Woolen goods 

Worsted goods 

All industries 



GENERAL AVERAGE WEEKLY 
WAGES PAID TO ALL EM- 
PLOYES. 



Massachu- 
setts. 

$10.25 

11.80 

11.63 

8.63 

14 99 

6.08 

13.88 

10 01 

6 45 

8.16 

9 81 

11.04 

12.28 

11.01 

6.49 

12.87 

11.75 

11.25 

11.37 

8.67 
14.39 
12.19 
6.90 
7.32 

$10.31 



Gt. Britain.* 



$8.85 
4.89 
4.37. 
4. IB 
7.21 
4.11 
4.89 
6.71 
4.66 
a. 84 
8.72 
7.96 
6.94 
5.51 
4.67 

12.66 

6. as 

7.40 
5.52 

4.91 
8.68 
5.67 
4.88 
3 60 

$5.86 



♦ " Average " instead of " high " wages rales for Great Britain. 
It will be seen from this table that the average wages to 
all employes for the twenty-four industries considered in 
Massachusetts was $10.31 a week, while that for Great 
Britain Is $5.86 a week— the wages in Massachusetts thus 
being nearly double the average weekly wages paid in the 
same industries and to the same class of employes in Great 

Britain. 

* I « I » 

Some genius has been calculating values as related to hu- 
man energy in various departments of life, and cites the fol- 
lowing illustrations: " The British Poet Laureate can take a 
worthless sheet ot paper, and by writing a poem on it can 
make it worth $65,000; that's genius. Vanderbilt can write 
a few words on a sheet of paper and make it worth $5,000,- 
000; that's capital. The United States can take an ounce 
and a quarter of gold and stamp on it an eagle bird,' and 
make it worth $20; that's money. The mechanic can take 
the material worth $5 and make it into a watch worth $100; 
that's skill. The merchant can take an article worth 25 cents 
and sell it for $1; that's businesa." 
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ENGINEERING INVENTIONS. 

A sectional steam boiler has been patented 
by Mr. Lawrence W^. Chadwick, of Milnes, Va. This 
invention covers an improvement on a former patented 
sectional boiler of the same inventor, and consists in 
the combination with the vertical pipes of vertical 
pendent water leg pipes depending from the upper 
chamber, and having a fire flue through the same and a 
lateral connection with the other vertical pipe. 

A raiJroad tie has been patented by Mr, 
Arnold N. D. DelfEs, of Bedford, Tenn. The bed pieces 
are made of beton concrete, so moulded as to have one 
or more iron rods or wires embedded h\ the material, 
extending through the whole length of the tie, to 
strengthen it, combining concrete, iron, and wood, to 
make a tie that is strong, sufficiently elastic, and at 
moderate cost, 

A reversing gear for engines has been pa- 
tented Mr. Thomas Moore, of O'Fallon, III. A spiral 
shaft is journaled in disks on the shfift. having at one 
end a crank engaging with an eccentric disk, a spiral 
shaft passing through a sliding disk on the shaft, so 
by sliding the disk the spiral shaft is turned and its 
crank moves the eccentric disk and adjusts it as may 
be desired. 

A car coupling has been patented by Messrs. 
William H. Adams and JamesD. Fe]thou8en,of Albany, 
N. Y. The coupling head hag flaring mouths and slots, 
with beveled forward ends in its upper and lower sides, 
the hook having a slot in its rear end, with two link 
seats in its throat and a projection on its lower side, so 
thecoupling will sustain the draught strain securely, 
and the cars will couple automatically when run to- 
gether. 

^-^^ 

MECHANICAL INVENTIONS. 

A ring spinning frame has been patented 
by Mr. Jean B. Holland, of Paris, France. This inven- 
tion relates to parts adjoining the spindle, and has for 
its object to facilitate the stopping of the spindle when 
it is desired to join or piece broken threads, and to ef- 
fect the thorough lubrication of the spindle. 

A die block has been patented by IVIr. Geo. 
W. Simmons, of Brockton, Mass. It consists of a 
series of cubical blocks with two central apertures 
crossing each other, and a bolt passing through one of 
the apertures, so the blocks may be reversed to present 
any of their faces to form anew surface. 

A bolt dresser has been patented by Mr. 
Henry Egeberg, of Napa, Cal. It is a machine which 
can be more conveniently applied to the bolt than the 
ordinary stocks and dies, and is composed of two hing- 
ed jaws having on one end removable dies and at 
the other end an expanding screw provided with a 
spring cover, in which dies of different sizes may be 
kept. 

KISCELIANEOUS INVENTIONS. 

A surgical device for relief of hemorrhoids 

and similar affections has been patented by Mr. Lewis 
Chamberlain, of Tarborough, N. C. It consists of a 
seat formed with an ovoid, concave, and a centra'.aper- 
tare, the size to be proportioned to the individual. 

An anchor has been patented by Mr. Peter 
C. Herman, of Dartmouth, N. S., Canada. The flukes 
project from the bottom and top surfaces in such a way 
that, in whatever position the anchor drops, one of the 
flukes will always catch on the bottom. 

A corkscrew has been patented by Mr. Mar- 
tin F. Williams, of Bastrop, La. In combination with 
a hracket adapted to hold a bottle is a lever projecting 
over the bracket and a corkscrew held to turn in the 
lever, with various other novel features. 

A detachable fur collar has been patented 
by Mr. Charles F. Butterworth, of Troy, N. Y. It is 
formed of a single piece and made to fold longitudinal- 
ly, haviug its skin of increased fullness on one side of 
the fold, the lining strips being cut and folded to pre- 
sent reverse concaves. 

A hydraulic jack has been patented by Mr. 
Elnathan Hall, of Latingtown, Glen Cove, N. Y. This 
invention consists of the adaptation of a former pa- 
tented jack for lifting weights on a plane below itself, 
therebygreatlyextendins; the applications and uses to 
which it may be put. 

A two wheeled vehicle has been patented 
by Messrs. Enoch P. Hincks and George H. Johnson, 
of Bridgeport, Conn. It has a three-sided front, two 
of the sides of which are doors hinged in the rear to 
open on or toward the wheels, and the driver's seat is 
in the rear of the carriage. 

A shaft loop hns been patented by Mr. Ed- 
win D. Moseley, of Shopiere, Wis. It is made of metal 
with a convex or rounded inner surface, and has a claw 
on its upper side, with a billet at the front and one on 
its under side, the claws being double or single ac- 
cording to the kind of buckle used. 

A razor has been patented by Mr. James 
P, Tryner, of Denver, Colo. This invention consists 
in mounting one or more set screws on the razor guard, 
and loosely connecting them with the back of the ra- 
zor, so that by turning a screw the blade may be ad- 
justed in either direction. 

A centrifugal machine for drying hides and 
skins, spent tan and other matters has been patented 
by Mr. Emil de Solminihac, of Pont Aven, France. It 
is a rotary skeleton drum of spaced apart bars having 
clips or means to stretch the hides or skins upon the 
circumference, the drum having a wirework lining. 

A broiler has been patented by Mr. George 
B. Siegenthaler, of Wooster, Ohio. This invention 
provides for a broiler so made that it may be held down 
in a stove hole closer to the fire than is the case with 
ordinary broilers, thus enabling meat to be broiled or 
bread toasted in less time. 

A substitute for caoutchouc has been pa- 
tented by Mr. John J. Haug, of St. Petersburg, Russia. 
It is prepared by boiling skins and glycerine under 
pressure, and mixing with the mass obtained glycerine 
and chromate or bichromate of potash or other salt 
acted on by light, with or without the addition of 
ground cork, ox gall, and cotor. 



A cartridge implement has been patented 
by Messrs. William G. Jesse and George E. Paxton, of 
Georgetown, Ky. It is a simple device for removing 
spent caps from discharged cartridge shells, and re- 
loading and recrimping the same, the parts being easily 
separable, so that the apparatus may be conveniently 
carried by spori smen In the pocket. 

A telegraphic transmitter for unskilled ope- 
ratives has been patented by Mr. Theodore Ames, of 
Hackensflck, N. J. By this apparatus a person wish- 
ing to telegraph depresses the corresponding keys in 
the same manner as in operating a type writing ma- 
chine, but the receiver must'have a knowledge of the 
Morse characters. 

A corrugated pan for salt making has been 
patented by Mr. Joseph A. Cook, of Auburn, N. Y. 
The pan is made of boiler plates or cast sections to be 
bolted together with longitudinal corrugations, and 
the salt crystals are drawn from the bottoms of the 
corrugations by endless belts of cloth or other suitable 
material, to which are attached cross cleats. 

A gas making machine has been patented 
by Messrs. Abel and Thomas Heniiing, of Sacramento, 
Cal. This invention covers novel details of construc- 
tion and arrangement for an automatically working 
machine to make gas out of gasoline, feeding itself so 
as to give a steady supply, and so there will be no dan- 
ger of any gas escaping. 

A drain and sewer pipe has been patented 
by Messrs. John Cooper and Henry Bieg, of Brooklyn, 
N. Y, Tlie pipe section has at one end a flange form- 
ing a socket with internal annular grooves, and at the 
opposite end external annular grooves and a tapered 
neck, so the joints can be well cemented, while the 
pipe is very strong and durable. 

A transom lifter has been patented by Mr. 
Samuel A. Bishop, (if Smithport, Pa. This invention 
relates to devices for opening and closing transoms, 
skylights, and otherwindowsthatareoutof reach, and 
is a device for holding the transom when closed, to 
applypower advantageously in opening it, and to hold 
it braced in the open position. 

A biick kiln has been patented by Mr. 
Thomas M. Bannister, of Lone Pine, Cal. This inven- 
tion provides for furnaces arranged in the front and 
rear walls of a brick kiln, with top openings having 
tilting automatically closing valves, and car tracks ar- 
ranged along the front of the furnaces, with various 
novel features. 

A fruit jar has been patented by Mr, John 
J. Quinby, of Armonk, N. Y. It has a long neck, a 
shoulder at the bottom of the neck, and two diametri- 
cally opposite quadrant ridges a short distance below 
the shoulders, with a cover having a shoulder and simi- 
lar ridges to hold the cover on the jar, and close very 
tightly, to make the jar air tight. 

An improved brick wall or pavement forms 
the subject of a patent issued to Mr.Louis R. Sassinot, 
of New Orleans. La. The invention consists in form- 
ing walled receptacles or chambers by arranging cer- 
tain of the bricks edgewise, and afterward lining the 
chambers with a plastic substance, and filling them 
with a concrete mass having a'waterproof surface. 

A hame has been patented by Mr. Daniel 
H. Grant, of Raymore, Mo. It is made in sections ar- 
ranged to be adjusted edgewise to a greater or less 
curve to suit the collar and the shape of the horse's 
neck, the central section having a removable plate and 
eye or staple for holding the hame tug, the staple be- 
ing adapted to be adjusted for raising or lowering the 
draught. 

An apparatus for securing animals while 
being shod has been patented by Mr. James H. Lewis, 
of Biemarck, 111. It is made of hinged beams, with 
posts and braces,' with bearings to receive rods attach- 
ed to the ends of a strap or straps, one of the rods hav- 
ing a ratchet wheel, pawls, and a lever, for tightening 
and loosening the straps, and supporting or releasing 
the animal. 

A projector stopper for bottles and flasks 
has been patented by Messrs.Qeorges Pinaud and Pierre 
Quichard, of Paris, France. It is a system of stopper 
and cork to use with al! kind? of botiles or fiasks, for 
projecting the liquid, by pressure applied to a hollow 
India rubber ball fi^ed to the top of the stopper, where- 
by the liquid may be projected in one or more jets ac- 
cording to the number of holes in the ball. 

A means for assisting persons in putting 
on outside wrappings has been patented by Mr. Green- 
up Sutton, of Rushville, Mo. It consists of a frame- 
work with clamping jaws for holding the coat collar, a 
treadle for operating the jaws, and hooks or supports 
for distending the sleeves of the garment, the appara- 
tus being especially designed for feeble persons, crip- 
ples, or those not well able to wait on themselves. 

An air pump has been patented by Mr. 
Hermann Meckert, of Hannibal, Mo. It consists of an 
outer rigid metal cylinder and an inner cylinder of fiex- 
ible material, impervious to air, secured to one end of 
the outer cylinder and to a piston working therein, so 
that when the inner cylinder is being extended air is 
drawn into it, and by compressing thecylinder the air 
is compressed and expelled. 

A turn table for horse cars has been patent- 
ed by Charles F. Bollwitt, of New Orleans, La. It has 
a pivoted locking bolt to engage with catches on the 
platform surrounding the turn table, a lever being under 
the locking bolt, which can be shifted by devices ope- 
rated automatically by the turning of the turn table, 
and adjusted so as to lock the turn table in any desired 
position. 

An apparatus for distilling low wines has 
been patented by Messrs. Nels Peterson and Henry 
Sommer, Jr., of Davenport, Iowa. There is a receiving 
tub over the still, a charge pipe communicating between 
the tub and the still, a vapor pipe communicating with 
the stock tub, and various other novel features to bet- 
ter adapt a distilling apparatus to the manufacture of 
vinegar. 

A truck skid for railroad cars has been pa- 
tented by Mr. Adolphus E. Kiel, of Montrose, Iowa. It 
is fitted to slide in ways beneath the car, and tied to it 
by a chain connected at one end to th« Hkid by a ball, 



having a ring at the other end, which slips along a bar 

fixed to and running crosswise of the car, -so the skid 
may be run out for use at either sideof thecar, and 
may be run into the car to receive the load and out 
again to discharge it. 



N£W BOOKS AND PUBLICATIONS. 

The Magazine of Art (Cassell & Co.), 
New York, for October is rich in papers and pictures 
for artists and art lovers. The head of Christ, from a 
cartoon by Lionardo, illustrates a good article by Julia 
Cartwright, It contains descriptive and critical text, 
with sketches of some of the works in the last Royal 
Academy exhibition. There are several historical arti- 
cles on art and ^rtists, and the usual good summary 
of art news in the concluding pages of the number. 

ScRANTON, Pa., City Directory. Lant & 
Silvernail, compilers, Valatie, N. Y. 
The review of the city's growth and the exhibition of 
its business given in the preface furnish a chapter 
worthy of remark, even in this fast growing age and 
country. In 1860 the population was but 9,223; in 1884 
it had grown to 67,062. The city is located in the cen- 
ter of a great anthracite coal field, and coal, iron, steel, 
and lumbermake the principal staples, which, with 
the most ample transportation facilities, seem to give 
good promise of a continuous rapid growth in the 
future. 

Harper*s Magazine. 

The October number is well stocked with interesting 
matter, and with its sixty well exec^ted engravings 
presents a very attractive appearance. The pen of Mr. 
John MacmuUen, who has for a lifetime been engaged 
in educational work in this city, has produced a most 
interesting article on the founding oP Kings College, 
which title was the name (^? Columbia College previous 
to ihe Revolution. Th6 dame wa/i changed in 1784. 
Mr. MacmuUan gives some very '.nteresting remin- 
iscences of the college and its 'presidents previous 
to the Declaration of Indepenf>jnce. According to 
the writer, the earliest mention of Kings College 
to be found is in 1703, when the rector and wardens of 
Trinity Church were called upon by Lord Com bury, 
then Governor, to know what part of Kings farm, then 
vested in Trinity Church, had been intended for the 
proposed college. To the alumni of Columbia College 
this well written article will have peculiar interest. 
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The C/mrgefor Insertion under this head is One Dollar 
a line f 01 each insertion ; about eig/U words to a line. 
Advertisements must tie tvceived at publication ojfice 
asearly as Thursday ^iwmlng to appear in next issue. 



Clark's Kubber Wheels. See adv. next issue. 

Of the very choicest tobacco leaf— choicest because 
the flrm can command it— is made Blackwell's Durham 
liODg Cut. Gentlemen may resrale themselres with a 
pipe, or roll It into fragrant cigarettes. Either way it is 
the most luxurious of all tobaccos. Trade marli of the 
Durham Bull. 

1 H. P. Horizontal Steam Engine forsaie. New; fitted 
with governor and all fixtures ; cost, $80.00. Will sell at 
big discount. Address E. T. Shaw, Beverly, Mass. 

Blake's Patent Belt Studs, the strongest and best fas- 
tening for Rubber and Leather belts. Greene, Tweed 
& Co., N. Y. 

All books and everythingrelating to electricity cheap. 
School of Bleotriolty, N. Y. 

For Sale.— A patent right of Weighing Scales for any 
purposes. Address T'. Ziersch, Dedham, Mass. 

For Sale. — Eighteen volumes of Scibntifio Ahebi- 
OAN— 1886 to 1874 Inclusive. Address Box 244, Lancaster, 
Pa. 

Advice to Dyspeptics. By one who cured himself. 
Mailed free. J. H. McAlvin, Lowell. Mass. 14 years Tax 
Collector. Send for it. 

Mechanics and others send for Prospectus, Sons of 
Labor League, Canton, O. 

Shafting For Sale.— Exce'lent 2d hand, with its coup- 
lings and coupling bolts all fitted, true, and polished; 
with or without hangers, as customer may prefer ; any 
part or all; 144' 4" ; 224' S^''; 216' 2}i" ; 24' 2K' ' ; W 
2 3-16": 12'2)J"; 160' 1 15-16" ! 32' l%"; 53' 17-16''! 27' 
\%". Send for full particulars and prices per lb., stating 
size and amount required. Forsalth Machine Co., Man- 
chester, N. H. 

For Sale.— Two new, first class engine lathes ; each 
back-g'd, sc.-cut., rod-f'd, power cross f'd, compound 
rest, full counter, friction pulleys, center rest, face 
plates, etc. One 16'x26", $635; one 16'x20", $416. B. 
Cornish, Manchester, N. H. 

Required.— Casli capital of $5,000 to advertise and 
Introduce a valuable patented invention for saving 
power and economy of space In all kinds of Belt Driv- 
ing machinery. This patent has already been adopted 
by one of the principal electric light companies of this 
country, and is in use in England and France. Attention 
of a manufacturer with the above amount to invest is 
especially solicited to this splendid opportunity for a 
good investment. For full particulars apply to S. Sam- 
per & Co., So. 184 Pearl Street, New York. 

Cotton, Kubber, and Leather Belting. Steam Engine 
Packing of all kinds. Greene, Tweed & Co., 118 Cham- 
bers St., New York. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing holler feed, fire and low 
pressure pumps. Independent condensing outfits, vae- 
uuro, hydraulic, artesian, and deep well pumps, air com- 
pressors, address Geo. F. Blake Mfg. Co.. 44 Washing- 
ton St.. Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn's device for stopping leaks In boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted— Patented articles or machinery to manafac- 
tureand Introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse Dower. Our 
Storage Battery Is the only practical one m tbe market. 
BrushElectrlo Co., Cleveland, O. 



" How to Keep Boilers Clean." Book sent frte by 
James F. Hotohklss, 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Bulblo, N. Y. 
Presses & Dies. Perracute Mach. Co., Bridgeton, N. J. 
The Hyatt filters and methods guaranteed to render 
all kinds of turbid waterpure and sparkling, at economi- 
cal cost. The Newark Filtering Co.. Newark, N.J. 
Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 

Steam Boilers, Rotary Bleachera, Wrought Iroii Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Iron Planer, Latbe, Drill, and other machine tools of 
modem design. Wew Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Scientific American Patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on uny special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of tbe Sci- 
entific AMiHticAw SuPPLUMisNT Sent to them free. 
Tbe Suppr.icfliENT contains lengthy articles eirbracing 
the whole range of engineering, mechanics, and physi- 
cal science. AddressMunn&Co,. Publishera.New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin& Co., 189 Center St., N. Y. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn. 

Electrical Alarms, Bells, Batteries. See Workshop 
Receipts, v. 3, 12.00. B. & F. N. Spon, 35 Murray St., N. r. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 Eaststh Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St.. New York. 

Emerson's 1884|^^Book of Saws. New matter. 75,000. 
Free. Emerson. Smith &Co.. Limited, Beaver Falls, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 173. 

Munson's Improved Portable Mills, Utica, N. Y. 

Solid and Shell Reamers, durable and efficient. 
Pratt & Whitney Co., Hartford, Conn. 

Mineral Lands I'rospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pott.sville. Pa. See p. 141. 

Catechism of the Locomotive, 625 pages, a'iO engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.60. Send for catalogue 
of raih:oad books. The Railroad Gazette, 73 B'way, N.Y. 

For best low price Planer and Matcner. and latest 
Improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & llermance, Williamsport, Pa. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 142. 

The Porter-Allen High Speed Steam Engine. South- 
wark Foundry* Mach. Co., 430 Washington A ve.,PhIl.Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St , I'hiladelphia. Pa. 
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HINTS TO CORRESPONDENTS. 

Name and Address must accompany all letters, 
or no aitention will be paid thereto. This is for our 
information, and noL for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

luduiries not answered Tn reasonable time should 
be repeated; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or mail, each must take hie turn. 

Special Inforinatioii requests on matters of 
personal rather than general interest, and requests 
for Prompt An sivers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had »t the office. Price 10 cents each. 

ininerals sent for examination should be distinctly 
marked or labeled. 



(1) M. J. B. writes: Can any of your cor- 
respondents inform me how and where an eel was gen- 
erated? A. The function of reproduction in the eel, 
and the general structure of the organs concerned in it, 
correspond entirely with the same points in our other 
ordinary osseous fishes. Much mystery has been at- 
tached to them in past ages, but the advance in ac- 
curate knowledge of structure has totally dispelled it. 
Eels breed as do cod, or perch, or shad. The first ac- 
curate description of the female organs was made, by 
Mondini, in 1777, in a paper entitled "De Anguillae 
Ovariis," which was published in the proceedings of 
the Bologna Academy. But the structure of the male 
organs was not fully stated or known until they were 
worked out by Syrski, in the proceedings of the Im- 
perial Academy of Vienna, in 1874. The one point 
which doubtless has helped in great degree to con- 
tinue the mystery is the extreme minuteness of the 
eggs. They have only about one-tenth to one- thirtieth 
of the diameter of the eggs of other flshes, and in the 
leaf-like folds of the ovaries are constantly associated 
with fat globules, from which it is not easy to distin- 
guish them. The spermatozoa are even very much 
more minute, and can scarcely be detected except by a 
practical observer, using a microscope of high power. 
The male eels are much smaller than the females, and 
never ascend into fresh water; the eggs are hatched in 
the sea or brackish water, and the young ascend the 
rivers in myriads, climbing waterfalls most wonder- 
fully to do so. 

(2) F. A. L. asks: What will take off the 
black stain caused by mbbing a parlor match on a 
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bronze match bOx? A. WaBhing with plenty of clean 
water, accompanied with mechanical friction, is gener- 
ally considered the best means of cleansing bronze 
articles. A dilute solution of the caustic alkalies is 
likewise recommended ae desirable In remoying the 
overlying dirt. 

(3) O. J. P. asks: Is it best to oil belts run- 
ning machinery— dynamos for instance? If so, what 
kind of oil is best, and should It be put on inside 
(next pulley) or notP A. A little neatsfoot oil once in 
a while, to keep the leather from getting too dry; use as 
little as possible, on bothsides,and give It time to be 
taken up by the leather. 

(4) W. D, S. asks if a diamond shaped 
block can be made of one piece, having eight diamond 
faces. A. [f you intend to have the diamond shaped 
faces flat and all of one Bize, we think It cannot be 
done. 

(5) C. P. writes: I have fixed up an old 
mahogany desk; after Bcraping I rubbed It with raw 
oil and shellac, which leaves it streaked and with a dull 
surface; what shall I use for a finishing polish? A. Mix 
equal parts of thick alcoholic shellac, varnish and boiled 
linBeed oil, and shake well together before using. Bub 
a small quantity of this mixture vigorously over the 
wood until ihe desired polish is secured. 

(6) W. H, W. sayd: I see in your paper of 
August 2, you say 6 square feet of fire surface for 3 
inches by 4 inches cylinder. Now for 6 square feet Are 
surface how large a horizontal boiler should I have, 
that is, what diameter, what size tube^, what .length 
tubes, and what thickness iron for boiler? A. For 
yourboiler.a cylinder 12 inches diameter, 2% feet long, 
with 13 tubes 1J4 inches diameter, shell j% iijch thick. 
Heads J4 ioch thick, tubes in lower half of heads. A 
miniature of the lar^e horizontal tubular boilers. 

(7) J. C. R. asks: How many foot pounds 
can be realized from one cubic foot of water made Into 
steaoi and used through a steam siphon? A, From 
3,000,000 to 4,000,000 foot pounds theoretically. You 
will probably not realize more than one-fifth of this In 
a steam siphon, 

(8) C. M. W. asks about a formula for re- 
moving blackheads. A. On page 53 of the Soibntipic 
Ajuebican for January 28, 1882, there is given very 
fully a description of the method used for the extrac- 
tion of comedones. The articles there given are not 
injurious to the skin. 

(9) O. S. B. asks how much pressure he 
would gain under the following conditions: A tight 
castiron box is filled with air of 60° temperature, at 
a pressure of 30 pounds, and tbe intention is to heat it 
to SOU"* of heat. A, Air at 60° and 30 pounds pressure, 
and of a given volume, if heated to 3011°, will increase 
the pressure to 38 pounds. 

(10) H. W. T. asks how to construct a 
dumb waiter or elevator to elevate one or two hods of 
coal, saySo pounds, from cellar to next story above with 
little exertion of strength, A. These elevators are 
nothing more in construction than a sort of hung plat- 
form or box partly balanced by weights, which most 
good carpenters understand. We recommend you to 
consult with some builder in your city. We canuot 
illustrate it in Notes and Queries. 

(11) E. T. F. says: I wish t» have some 
bells cast'; how can I make my models out of wood, in 
ordet to obtain the desired weight in iron? A. If there 
are nocore prints, the casting will weigh 16 times the 
weight of the pine pattern, if solid. For core prints 
and cores deduct 0"26 of a pound for each cubic inch 
from the completed weight of the whole. 

(13) Cr, H. says: I want to make a tele- 
scope with a 3 inch object glass, 48 inch focus. What 
length should the body be, and would brass tubing an 
eighth of an inch thick be strong enough? What 
diameter should the focusing tube be and what length? 
A. Make the body of your telescope about 43 inches in 
length, and your focusing tube about 10 inches in length 
and 1]-^ inches in diameter. A tube one-sixteenth of 
an inch thick would answer for the body. 

(13) A. A. asks (1) how to make a good and 
reliable rubber cement for soling and mending rubber 
boots. A. Dissolve pure, unvulcanized rubber in bisul- 
phite of carbon or in benzine of turpeniine. 3. What 
would be the most substantial way of patching rubber, 
that u hollow with ^reat pressure, like a hose? A. 
Clean the surfaces thoroughly, apply the cement to 
the patch and to the surface to be patched, and hold the 
patch in place with considerable pressuie until the 
cement is set. 3. Could I not dissolve crude rubber 
with odds and ends of vulcanized rubber and mix with 
sulphur and other articles, so as to make a solid dough 
or the composition hard and durable for soles for rub- 
ber boots at any thickness I desire? A. Vulcanized 
rnbber cannot be entirely disfiolved. It may be soft- 
ened by any of the solvents of uuvulcanized rubber. 

(14) S. F. asks how to draw a picture on 
glass, for magic lanterns— the substances to be used for 
different colors and the way to use them. A, Very fine 
pictures may be drawn for the magic lantern with an 
ordinary lead pencil on ground glass, afterward var- 
nishing the glass to render it transparent. If you de- 
sire to make colored pictures for the lantern, you may 
use any of the transparent tube colors, mixing them 
with varnish. You will find information on this sub- 
ject in Supplements, No. 433, 173, and 424, 

(15) A. A. S. writes: I recently attended a 
lecture on '* The Great Atmospheric Weight " on the 
human being. Suppose a man could be so arranged as 
to have the airentirelyexhausted from around his body, 
can you tell what his feelings would be? Appliances 
being arranged so that he could breathe. A. He 
would feel like bursting, if there were time. enough of 
sensation to have any feeling, for the air inside the 
body would distend all and rupture a great many of the 
cells. 

(16) K. O. — We know of no electric rail- 
way velocipede. We think it would hardly be practica- 
ble unless you art able to generate current by means of 
a dynamo as in electric railroads. We do not know 
that the limit of speed for electric tricjcles has been 



attained. It depends, of coufse, upon the power of the 
engine and the currents applied to it. It will probably 
require a one horse power motor to drive an ordinary 
tricycle. 

(17) W. C. M. — Benzine or gasoline can be 
congealed by means of freezing machines, several of 
which are manipulated by means of ether and am- 
monia. As far as we can ascertain,the process is not a 
practical one, as there is no commercial demand for 
these articles in a congealed form. No acid would be 
necessary to cause it to resume its normal condition. 
The action is due to a frlgorificandnot to an emulsify- 
ing agent. 

(18) J. S. T. asks if on the coast of this 
country such fishes are to be caugh^ as the imported 
celebrated Swedish so-called " delicatess anjovis," and 
if so, where? A. The menhaden or alewives, found 
mostly on the coast of Maine and Nova Scotia, are very 
similar, although usually they are not so choicely put 
up. 2. Do you know aoy factory in this country pre- 
serving such fishes? A. There are several factories 
"down East" for putting up these flsh, both as an- 
chovies and sardines. 

(19) J. W. T. asks (1) for a cement or paste 
to put patches and soles on rubber boots, and how to 
apply it so as to be durable. A. Use rubber cement 
which is, by digesting caoutchouc, cut in fine shreds, 
with about 4 volumes of naphtha in a well covered 
vessel for several days. Naphtha should not be used 
indoors. 3. Is there a work that treats on the shoeing 
of interfering horses, and if so, where can I get it? A. 
There is a work by Russell on Horseshoeing, which 
cost 75 cents, that we can furnish you with. 

(30) W. L. asks how to make oxymuriate 
of antimony, such as used by dyers as mordant for 
cotton. A. The best method for preparing the oxy- 
chloride of antimony is to boil the commercial sulphide 
of antimony in fine powder with hydrochloric acid, till 
the liquid is saturated, hydrogen sulphide escaping all 
the while; leave the solution to cool; add to it, with 
agitation, small portions of water till it begins to show 
turbidity, then filter; mix the filtrate with 5 to 10 times 
Its bulk of water, and wash the resulting precipitate 
thoroughly with cold water by decantation or on. the 
filter. The addition of a small quantity of water and 
filtration before the complete precipitation is neces- 
sary, iu order to remove a small quantity of hydrogen 
sulphide, which always remains in the acid liquid, but 
is carried down by the first portions of oxychloride pre- 
cipitated and thereby removed; if allowed to remain, it 
would cause the precipitate to turn yellow. 

(31) A Reader writes: 1. I have two light 
yellow straw hats I wish to dye, one brown and the 
other dark blue. Will the Diamond dyes do for the 
purpose, and will the hats be as glossy as new? A. 
The Diamond dyes are not satisfactory for the purpose 
mentioned. For brown, dye with Bismarck brown,then 
immerse in a weak solution of hydrochloric acid to fix 
the color. For dark blue use a strong extract of indigo. 
The gloss is produced by varnishing with shellac. 2, 
Ho w aid where are plant bulbs obtained? A. Of agri- 
cultural supply and seed stores. 

(33) J. T. W. writes; 1. Will the cure, 
formula, or receipt for removing pimples and black- 
heads,contained in the Scibntipic American for July 5, 
question 8. injure the skin? A. It is not injurious. 3. 
Is there any receipt for making imitation gold that will 
take a good color, and not tarnish, and how should it be 
melted? A. Oroide gold is made by taking 100 parts 
of pure copper, 17 of pure tin, 6 of magnesia, of tar- 
tar of commerce, 3"6 of sal ammoniac, and 1"6 parts of 
unslnked lime. The copper is first melted, and the 
other substances (except the tin) added, a little at a 
time, and the whole well stirred for 30 minutes, so as 
to produce a perfect mixture, when the tin is thrown 
in and stirred round until melted. The crucible is then 
covered and the fusion kept up for 25 minutes, and the 
scum taken off, when the substance is ready. 

(33) H. M. writes: I am told that a wheel 
grease is or can be made from "dead oil," a residue 
ft*om distillation of coal tar, by some process of using 
lime with it. Can you give me any light on the sub- 
ject? A. Axlegreaee is produced by a combination or 
variety of saponification between lime and resin; this 
yields a mixture too hard for use, and consequently it is 
thinned by means of dead oil, and thus made pliable. 
About one part of pure slakedllme is used with 10 parts 
of the resin oil, and a sufficient quantity of the dead oil 
is added. The latter is generally mixed with a little 
lime and water first, and then gradually mixed w ith the 
resin oil, small portions being used at a time, and the 
mixing continued until the proper consistency is 
reached. 

(24) M. H. F. asks as to a few methods 
used in making mucilage. A. A good mucilage for 
labels is made by maceradng 5 parts good glue in 18 to 
30 parts water for a day, and to the liquid add 9 parts 
rock candy and 3 parts gum arable. The mixture can 
be brushed npon paper while still lukewarai. See also 
the article on Cements, in Soientitio Ajuerican Sup- 

FLEUBNT, No. 158. 

(35) C. C. B. asks how to tin small articles, 
and the price of the material used. A. The*' small 
articles" are presumably of iron. They should be 
washed in soda or potash water to free from oil, stirred 
in a bath of muriatic acid, in which scrap zinc has been 
dissolved, the acid being then drawn off and diluted 
with water so as to be only slightly acidulous to the 
taste. Skim the articles from the acid bath, and throw 
them imo a box of powdered resin. Then throw them 
into a bath of melted block tin; let them remain a few 
seconds, lift them outwith a skimmer, and throw them 
against a screen of sheet iron to free them from super- 
abundant tin. Gtood black "sitralts" or "Banca" 
costs about 33 cents a pound by the pig. 

(36) E. S. K. asks the best way of laying a 
street railroad on an improved roadway. Have about 
two miles of track, and have considerable trouble on ac- 
count of its spreading. A. The practice here for street 
railroads is to use ties with stnegdra, all sawed timber, 
with knees of cast iron spiked to tie and stringer in- 
side and outside o' stringer. It is not necessary to 
have the ties sawed. Small logs with a place adzed ofE 



at each end; or if the stringers are eawed to a gauge 
size, the ties may be notched to receive the stringers, 
and a locust pin driven through stringer and tie. 

(37) C. L. H. asks how to construct a spur 
gear pattern, proportion 6 to 1, large gear 36 inches 
diameter, pinion 6 inches diameter; these gears to be 
proportioned so as to stand the strain of one engine 
6x8 inches, pressure of steam 130 pounds, revolutions 
per minute 350. How large boiler should two steam 
cylinders have— 6x8, revolutions per minute 300, ex- 
haust into the stack? A. For a pinion upon the shaft 
of the engine, make pinion 7inches diameter, pitch line 
6 inches diameter, bottom of teeth 4% inches diameter, 
thickness of teeth at pitch line one-sixteenth incli less 
than space between the teeth; width of pinion, 3 inches ; 
multiply by 6 for number of teeth and diameter of 
pitch line for large wheel; other sizes same as for 
pinion. For further details we refer you to a small 
work, " A Practical Treatise on the Teeth of Wheels." 
You will need about a 40 horse boiler. 

(38) A. M. writes: How or in what form can 
ammonia be employed to raise bread ? Is it as carbon- 
ate, dissolved in water cold or hot, and has it to be em- 
ployed in connection with other ingredienis? What 
proportion to the fiour? A. By consulting the article 
by Dr. Graham on '* The Chemistry of Bread Making," 
in SoiENTiFio American Supplement, No. 222, you will 
get at the whole theory of raising bread by means of 
carbonic acid. The ammonium carbonate is the sub- 
stance generally used, dissolved in cold water. 

(39) H. J. asks (1) the shortest diameter of 
railroad curves. A. 400' radius on main tracKs; 200^ 
radius for terminals— not much used. 2. The largest 
possible difference of level of two coupled cars? A. 
About 1 foot with special links; a few inches only with 
common links or couplings. 3. The maximal com- 
pression of buffer springs? A. Spiral springs may be 
compressed till the wires touch; rubber springs vary 
widely, according to quality. 

(30) G. S. S. asks if there is a tool made 
for cutting tubes out of a boiler; if not, what kind of a 
chisel is best to ubc? Size of tubes, 3 inches outside 
diameter. A. If the tubes can be dropped to the hand 
hole, they may be cut off inside of the head by driving 
an ordinary thin cold chisel through the tube all round. 
Drop the tube, and pull out at the hand hole. Compress 
the expanded end of the short end in the head, with 
calking tool or blunt chisel, and drive it in. If a tube 
Is to be taken out through the tube hole in the head, 
the end may be compressed with a blunt chisel applied 
around the end of the tube, and with a narrow cape 
chisel carefully cut a groove; or in other words, slit the 
end of the tube in 3or4 places, whenit will easily com- 
press under the blunt tool so as to allow of its being 
driven out of its bearing at the other end of the boiler, 
when It can be drawn out. 

(31) J. W. F. says: I am dredging in salt 
marsh and have to boat my fresh waterfor boilera long 
distance. What is the best form of condenser to con- 
dense salt water, and what size is required to fainisb 
a 25 horse power boiler? A. We understand you wish 
to save the exhaust steam from your dredging engine, 
which for your 25 horse power boiler will probably use 
100 gallons fresh water per hour. For the condensation 
of the exhaust steam use a coil of wrought iron pipe, 
called in thepipe trade a pedestal coil, which maybe 
made of 1 inch pipe branching from a header of a 
caliber equal to the exhaust pipe, with enough pipes 
from the header to also equal the exhaust pipe area. 
The coil should contain 400 feet of 1 inch pipe, or 10 
pipes wide, 6 pipes high, and 7 feet long. Place the 
coilin atank,andcirculatt; the saltwater through the 
tank by means of a pump. 

(33) A. B. says: Replying to a correspond- 
ent in your Notes and Queries of a recent number, you 
state the size of a balloon required to lift 100 pounds, 
filled with pure hydrogen, to be 12 feet In diameter. 
EstimaUng on that basis, I find tlie size required to lift 
500 pounds to be 31 feet in diameter, and given the 
weight of the materials, oiled silk, cords, netting, 
baskets, etc., at 150 pounds, two passengers 350 pounds 
=500. 1. Am I approximately correct? A. Yes. 3. 
Would it bepracticable to condense hydrogen into a 
suitable receptacle with a hand pump when I wish to 
descend, instead of allowing it to escape, and allow it 
to expand into the balloon again when I wish to rise, 
tbus dispensing with ballast? A. We think not. The 
weight of pump and tank together with their bulk will 
probably be lound an insuperable objection. 3. Could 
tbe entire conteots of the balloon be condensed when 
the ascent is finished, and stored for future use? A. 
Yes, but would cost more than the gas is worth. 4. 
How much time would it be necessary to occupy in 
condensing the contents to avoid excessive heat in the 
reservoir, and excessive cold when expanding? A. This 
depends upon the size of the pump and power used as 
well as the time. It is very slow and tedious work by 
hand power. 5. What is the best material for confin- 
ing hydrogen under pressure? A. The best material 
for confining the gas is iron in cylinders. Answer on 
page 43, July 19, 1881, is correct; a balloon is not 
always a ball, but holds more than a globe of a given 
diameter. The rule for lifting power of a balloon is 
also found in Haswell, page 218, new edition. 

(33) C. L. desires to know (1) if there is any 

place in New York city where I could receive instruction 
in electrical engineering, on evenings during the win- 
ter? A. There is no place where electrical engineering 
is taught in New York. 3. Also is bee farming in 
California considered a profitable business, and does it 
pay with moderate capital? A. Bee farming in Cali- 
fornia is a profitable enterprise if suitably managed. 
Helen Hunt gives a favorable account of it on page 814 
of the Century Magazine for October, 1883, under the 
title of " Out Door Industries in Southern California." 
Success depends upon the individual. The outlay need 
not be great. 

(34) H. H. asks how much power and how 

large a boiler it would take to run a skiff 15 feet long, 
and 3 feet wide in lis widest place. The skiff is to 
weigh about 300 pounds without machinery, and to 
travel about 8 miles an hour. A. Engine 3^ inches 
cylinder and finches stroke. Propeller 16 inches to 18 



inches diameter, and 26 Inches to 38 inches pitch. Boiler 
to have about 65 foot fire or heating surface. 

(35) G. B. S. asks: Will you kindly inform 
me what quantity of liquid slate it requires to make a 
black board four feet high by sixty feet long, and how 
it is used and qualiiy? A. The Harvard liquid surface 
slating, to which we presume you refer .is sold in condi- 
tion to be applied by the brush,and 1 gallon of the paint 
is sufficient for 3 square yards. 

Minerals, etc. — Specimens have been re- 
ceived fiom the following correspondents, and 
examined, with the results stated: 

Q. & Co.— Bole is a fine, compact, argillaceous earthy 
mineral which occurs in amorphous masses of various 
colors, as yellow, black, brown, and bright red, all 
probably derived from oxide of iron. The substance is 
probably disintegrated basalt. The expression is quite 
loosely applied, and the substance used by the North 
American Indians to make their pipes from was desig- 
nated as bole. For the putz pomade any soft, fine 
clay will answer. 



INDEX OF INVENTIONS 

For wblcli Letters Patent of tUe Vnlted 
States ivere Granted 

September 16, 1884, 

AND BACH BBAKING THAT DATK. 

[See note at end of list about copies of these patents.] 

Anchor, P. C. Herman 806,186 

Animiils while beine shod, apparatus for secur- 
ing, J. H. Lewis 306,202 

Annealing furnace, J. W. Arlen 305,366 

Awning, F.B. Mallory 305,317,305.318 

Axle bearings, compound for, L P. Wendell 306,133 

Axle, car, C. E. Baton 305,378 

Axle dust guard, J. B. Baker 305,129 

Bag. See Mall bag. 

Banjo tympanum, O. B. Cbase 305,143 

Barli peeling machine, F. Merziger. 305,322 

■Battery. See Carbon battery. 

Bearing, three-part, w. A. Loud 305,396 

Bearing with periodically alternate action, rotary 

double, H. Stange 306,351 

Beer chip. 8. Bice 306,227 

Bit. See Plane bit. 

Bitbrace, W. P. & B. B. Dake 305.054 

Bit stock, Marr & Maughlin ... 305,090 

Block. See Die blrtck. 

Boiler. See Steam boiler. Water tube boiler. 

Bolt, A. Corn 305,294 

Bolt dresser, H. Egeberg 305,379 

Boot or shoe, A. Van Wagenen 305,120 

Boot or shoe, rubber, J. N. V. Sweet 305,40? 

Boot or shoe soles, belting for bufflng, G, A. Ful- 

lerton 305.068 

Bottle filling machine, Thatcher & Johnson 305353 

Bottle filling miLChine, siphon, J. Matthews 305,094 

Box, S. Friend 305,067 

Box for cleansing powders, I. H. Gaj-son 305,171 

Brace. See Bit brace. 

Brickkiln, T. M. Bannister 306,268 

Bridge safety gate, J. W.Wert 306,255 

Broiler, G. B. Siegenthaler 305,343 

Bronzing pad, Osbora & Hull ,. 305,326 

Broom rack, hanging, T. A. Goodwin 305,070 

Brush blocks, machine for boring, C. A. Mahle.... 805,209 

Brush blocks, making, C. A. Mahle 305,208 

Brush, electric, M. McMullin 305.321 

Building, construction, C. L. Ransome 306,226 

Burial casket. W. H. Otto, Jr 305,402 

Button, J. H. Walker 305,362 

Button or stud, 0. G. Bloomer 805,137 

Cable grip, combination, G. A. Polbemus 805,107 

CaiL See Fruit can. Metallic can. Piston can. 
Can cleaning and lacquering machine, B. H. 

Curry 305,154 

Can nozzle, B. C. Anderson 805.128 

Caoutchouc substitute, J. J. Haug 305,184 

Car, coal, D.Holt... 305,189 

Car coupling, Adams & Felthousen 305,261 

Car coupling, D. L. Byler 805.144 

Car coupling, Lee &Horton 305,088 

Car door, Wagner & Seath 305,861 

Car, dumping, J. L. Gill, Jr 305.384 

Car label holder, mail, 0. W. Vickery 300,254 

Car signal, D. M. Bornarth 306,043 

Carventllator, 1. Townsend 305,251 

Car wheel, S.Carlton 306,287 

Carbon battery, T. W. Bryant 306,046 

Card, playing, T. W. Lawson 805,316 

Carding engine, J. H. Lee..... 305,316 

Carriage shifting rail attachment, W. B. C. 

Hershey 306,309 

Carrier apparatus, J. F. Downing 305,060 

Cartridge implement, Jesse & Paxton 306,195 

Cartridge loading machine, O. F. Belcher 306,136 

Cartridge shells, machine for feeding, J. A. 

MacDonald 305,087 

Case. See Byeglass case. 

Cement, manufacture of Portland, R. W. Lesley.. 305,201 

Chair. Seel'ree chair. 

Chrome, making lemon, C. B. Hore 305,390 

Chrome red, making, C. B. Hore 805,389 

Chrome yellow, making, C. B. Hore 806.391 

Chuck, C.H. Amidon 805,263 

Churn dasher, F. T. Koots 305,834 

Cigar bunching machine, W. Sternberg 305,247 

Cigar lighter, electrical, B.N. Dyer 803,164 

Cigar mould, N. Du Brul 306,161 

Clamp, M. Potter 305,282 

Clasp. See Shoe clasp. 

Clothes pounder, F. T. Boots 305,385 

Clutch, O. 0. Burdict 805.372 

Clutch mechanism, N. R. Kelley 305,197 

Coal screen. G. A. Bdwards 305,299 

Coal scuttle, J. Van Hagen 305,119 

Coffeepot, A. A. Foos 305,168 

Collar, horse, T. F. Hagerty 306,179 

Collar stuffing machine, C. Ewing 306,166 

Confectionery lozenges, process of and machine 

for manufacturing. O. R. Chase 306,048 

Cooker, farina, 0. Carr 305,047 

Cooler. See Water cooler. 

Coop, knockdown poultry, H. E. Armstrong 805,868 

Copper and separating gold, etc., from copper, so- 
lution (or refining, J. S. Howard 305,192 

Corkscrew, M.F. Williams 305,268 

CottOD gin, £'. H. Richards 905,223, 306,2! 
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Cotton press, Halman & Winshlp 305,304 

Coupling. See Car couplini;. Lightning rod 

coupling. Thill coupling. 
Crusher, See Ore crusher. 

Cultivator, J udd & Wiard 305,080 

Curtain fixture bracket, W. E. Payne 305,106 

Cutter. See Meat cutter. 

Damper, M. a. Burrough 305,373 

Damper regulator, Hooton & Jones 305,311 

Derrick, W. H. Martyn. Jr 305,091 

Die block, G. w. Simmons 305,246 

Distilling low wines, apparatus for, Peterson & 

Sommer, Jr 305,329 

Distilling or reducing oils, apparatus for, R. 

Dean 305,056 

Drain and newer pipe. Cooper & Bleg 305,150 

Drill. See Grain drill. 

Dye vat, J. P. Delahunty, Sr 305,155 

Dyeing black. D. Jamieson 305.312 

Eccentric, shifting, C. B. Williams 305,257 

Electric circuit closer. J. H. Holmes 305,310 

Electrical circuit closer, 'r. W. Bryant ,105,045 

Electrical transportation of goods, etc., mechan- 
ism for the, F. Jenkin 305,194 

Elevator. See Portable elevator. 

Elevator and carrier, BouKhey & Kilborn 805,279 

Emery wheel. Boynton & Stephen 305,139 

Emery wheel, Mansfleld & Boynton 305.210 

End gate, P. Kratz 305.083 

End gate, wagon, A. A. Williams 306,125 

Engine. See Carding engine. Rotary engine. 
Wind engine. 

BnginereversiDggear,T. Moore 305,215 

Engraving machine, G. M. Guerrant 305,177 

Engraving machine, G. M. & J. C. Guerrant 305,178 

Eye bars, die for making, Simpson &Gladhm 305,345 

Eyeglitss case. A. K. Hawkes 305.185 

Fanning mill, G. N, Mansfleld 305,319 

Farm gate. Fox & Bichey 305.382 

Faucet automatic, J. Lawson 305,084 

Feather renovator, B. Schapker 305,339 

Fencing, barbell, F. A. Blaclimer 305.276. 305.277 

Fencing, barbed, A.J. TJpham 305,355 

Fencing, biirbed metal strip, A.J. TJpham 305,354 

Fencing strip, barbed, W. B. Brock 305,282, 305,283 

Fertillzeru, treating phosphates for, Stillman & 

Koefoed 305,249 

Fifth wheel, J. M. Herndon 305,077 

Firearm, breech-loading, W. Anson 305,204 

Firearm, breech-lnading, E. G. Dorchester 305,160 

Firearm magazine, B. F. Cook 305,050 

Firearm, msigazine. W. Mason 305,093 

Fire extinguisher, G. Macomber 305,1188 

Fire extinguisher, hand grenade. C. T. Holloway. 305,190 

Flooring, waterproof. Cassard & Damman 305,288 

Fly paper, manufacture of, O. Thum 305.118 

Foot power, pendulum, C.J. Olin 305,217 

Fruit can, J. T. Boblnson 306.333 

Fruit Jar. J. J. Quinby 306,218 

Fur collar, detachable. C. F. Butterworth 305,148 

Furnace. See Annealing furnace. Regenerator 
furnace. 

Furnace, K. Schroll 305,405 

Fuses, joint protector and igniter for, E. A. 

Thompson 305,250 

Gauge. See Saw table gauge. 

Gas extinguisher, W. P. Dlnse 305,059 

Gas making machine, A. & T. Henning 305,: 

Gate. See Bridge safety gate. End gate. Farm 

gate. 
Gear cutting machine, F. H. Richards, 

305,229, 305,231, 305,233 to 305,235 

Gear moulding machine, p. L. Simpson 305,346 

Generator. See Steam generator. 

Glass, apparatus for the manufacture of polished, 

r. Del Marmol 305,376 

Glassware, decorative, J. Ferguson 305.380 

Governor,-8team engine. W. R. Michener 305.323 

Grain binder, H. Behrens 305,135 

Grain deliverer for self-binders, C. Whitney 305,2S6 

Grain drill force feed, J. H. Keedy 305,314 

Grain drying, steaming, and cooling machine, E. 

H. Sawin 305,244 

Grain separator, A. W. Lockhart 305.203 

Grinding mill, L. M. Devore 305,158 

Hair dyeing, C. A. De Barbaran 305057 

Hame, D. H. Grant 305.176 

Hammer, drop, J. H. Elward 305,165 

Handles to enameled vessels, attachment of, G. 

M. lleyde 305,389 

Harrow, J. Dugaw 305,162 

Harvester, J. F. Appleby 305,039 

Harvester, low-down self -binding, J. F. Appleby. 306,038 

Hay press, G. W. Dunn 306,168 

Haystacker, D. P. Oliver 305.325 

Headlight, locomotive, A. H. Handlan, Jr 305,806 

Hides and skins, spent tan, etc., centrifugal ma- 
chine for drying, E. D. Solmlnlhac 306,157 

Hinge for shutlers, lock, J. Wolf 305,260 

Hitching strap holder, F. E. KItzmiller 305,082 

Hoisting crane, A. J. Stevens 305,248 

Holder. See Scarf or tie holder. 

Hook. See Plow weed hook. Whiffletree hook. 

Horseshoe nails, punch and die for cutting out, 

H. D. Cowles 305,295 

Hose bridge for railway tracks, T. Reddy . . 305,108 

Hot water apparatus, W, N. Milsted 3ft"i,400 

Hub, vehicle. J. Marls 305,397 to 306.399 

Hub, vehicle, G. TJtley 305.253 

Hydrant, double-action, J. Deutsch 305,068 

Hydraulic jack, E. Hall 306,886 

Illuminating device for frightening rats and mice, 

J.H.Nelson 305,102 

Incrustation preventive, A. A. Rosenberg 806,836 

Incubator, G. L. Enggren 305,065 

Indicator. See Leather indicator. 

Inkstand, combination, B. Hamburger 305,074 

Ivory, etc., plastic material to imitate, Lockwood 

& Hyatt 305,205 

Jack. See Hydraulic jack. Lifting jack. 

Jar. See Fruit jar. 

Joint. See Railway rail joint. 

Journal and box. vehicle, P. Hamel 305.387 

Kiln. See Brick kiln. 

Kitchen safe, sectional, W.C.Campbell 305,286 

Knitting machine needle, A. Wood 305,403 

Ladder, F. E. A. Smith 305,347 

Lamp, electric arc, E. Grauert 305.175 

Lamp, electric arc, N. McCarty 305.096 

Lamp, incandescent electric, W.Holzer 305,191 

Lamp mechanism, electric, E. Thomson 305,413 

Lamp shade, J. Dable 305,297 

Lap ring, jointed., 1. H. C. Wilkening 305,412 

Lathing, metallic, L. W.Newton 305,103 

Leather indicator, B. S. Abbott 305 036 

Leather splitting machine, J. A. Safford 805,240 

Level, grade, Harris & Carpenter 305,183 

Lift, safety, M. Martin 305.212 

Lift safety apparatus, M. Martin 306,211 

Lifter. See Transom lifter. 

Lt{ting]ack,.T. O.Joyce 805,392 

Ugbtnlng rod coupUng, S. Bradle; S(I6J40 

Lo^L.Oebse ». aO&JM 



Locomotive, T. Mullrey , 305.101 

Locomotives, devicef or thawing, D. M. Bornarth 305,042 

Log loader, M. Garland 305,170 

Lubricator. See Sight feed lubricator. 
Lubricator of arbors for shell rolls, N. Schermer- 

horn 805,340 

Machines, mechanism for controlling the action 

of. L. Gourdia 305,302 

Mail bag, B. F. Armstrong 305,367 

Marking machine, liquid line, G. P. Weston 305,124 

Match sticks, device for cutting, P. & B. Qraham. 305,072 

Meat cutter, R. B. Pumphrey 306.225 

Metal barbs, machine for matting flat, A. J. Mates 305,869 

Metallic can. Hammer & Nettleton 305,305 

Micrometer, C. H. Rnssom 305,337 

Mill. See Fanning mill. Roller mill. Grinding 

mill. 
Mould. Sc? Cigar mould. Soap mould. 
Mowers, reapers, etc , sickle head for, G. E. Wag- 
goner et al 305,360 

Muzzle, J. D. Crockett 305,296 

Nutlock.G.P. Cragin 305.051, 305,052 

on can draught apparatus, R. C. Anderson 306,127 

Oil refineries, apparatus for treating refuse from. 

H. McManus 305.097 

Oils and fatty matters from animal, vegetable, 
and mineral substances, apparatus for the ex- 
traction of, Pratt & Benson 305,224 

Ore crusher and pulverizer. Van Derveer & Hege- 

man 305,357 

Ore separator, F. R. Brown 305,284 

Oven, baking, J. L. Sharp 305,113 

Pad. See Bronzing pad. Press pad. 

Paper fastener. E. W. Ball 306,040 

Paper for checks, notes, stamps, etc., preparation, 

etc, of. W.J. Clapp 305.292 

Paper, making and preparing. Pease & Hunt 306,219 

Parer, apple, W. H. Boutell 305,280 

Pavement, street, C. Peck 305,3-28 

Pencil sharpener and case, G. F.IGerrish 305,173 

Petroleum, apparatus for distributing crude, H. 

Halvorson 305,183 

Petroleum, dividing and distilling crude, H. 

Halvorson 305.180 

Petroleum, preparing lubricating oils obtained 

from, H. Halvorson 305.181 

Pipe. See Drain and sewer pipe. 

Piston can, H. Allen 305,126 

Plane bit, W. P'. Kellett 306,393 

Planter, corn, C. A. Pfeifer 305,830 

Planter, seed, T. W. Rogers 306,111 

Planting machine, C. S nyder 305.349 

Plow, B. &S. T. Bruce 305,285 

Plow, E. English -305.006 

Plow weed hook, S.J. Stofer 305,115 

Plow wheel scraper attachment, D. N. Palmer 305,327 

Portable elevator. B. Dunbar (r) 10,521 

Pot. See Coffee pot. 
Power. See Foot power. 

Press. See Cotton pre»s. Hay press. Stamping 
press. 

Press pad for pantaloons, S. C. Bugland 305,112 

Printing, art of and mechanism for chromo- 

graphlc, Forbes & Osborne 305,169 

Printing machine, J. T. Hawkins 305,0f6 

Printing machine, chromatic, D. E. Mack 305,207 

Printing press feed guide, B. B. Walkup 305.122 

Projector stopper. Pinaud & Gulchard 305,221 

Pulp, machine for the reduction of wood, E. P. 

Ely 305,06-2,305,063 

Pump, air, H, Meckert ; 305,214 

Pumps, expansion rubber bucket for chain, S. A. 

tloss 305,071 

Pumping engine governor, Fisher & Beebe 305,167 

Punch, ticket, M. P. Mogg 305,099 

Quartz crushing machine, C. Dandurand. 305,065 

Rack. See Broom rack. 

Railway ballast, machine for tamping, C. P. 

Gable 305,383 

Railway crossings, combined signal and gate for, 

G.A.Reynolds 305331 

Railway, electric, T. P. Chandler, Jr 305.147 

Bailwayrail joint, J. W. Cams 305,874 

Bailway signal, electric, W. Vogel 305,859 

Railway switch, E. Bivort 305,275 

Bailway switch lock, M. O'Grady 305,105 

Bailway tie, A. N. D. Delffs 305,156 

Bailways, apparatus for operating points on, R. 

Johnson 305,196 

Bailways. gripper for endless cable, W. W. Ken- 
dall 305.081 

Bazor, J. P. Tryner 305.252 

Razor strop, S. Wales 305,121 

Befiector for incandescent lamps, P. H. Klein, 

Jr 305,200 

Refrigerating and ice making apparatus, C. P. G. 

Linde (r) 10,522 

Regenerator furnace, W. Swindell 305,408 

Begulator. See Damper regulator. 
Bing. See Lap ring. 

Roller mill, Marraon& Warrington 306.320 

Roof, stack, J. W.Harper 306,075 

Rotary engine. A. A. W. -Van Beede 305,368 

Rowing vehicle, D. B. Kempster 305.198 

Safe, F. Endres 805,064 

Salt from grainers, device for collecting, T. 

Craney 305,153 

Salt grainer, T. Craney 305,151, 305,152 

Salt making corrugated pan for, J. A. Cook 305.149 

Sash fastener, M. Bourke 305,138 

Sash fastener, W. J. Smith 305,348 

Saw, C. J. Lowe S05,-206 

Saw table gauge, J. Cheney 305,291 

Scale, automatic, J. T. Bedford 306,270 

Scarf or tie holder, W. M. Pegram 305,220 

Screen. See Coal screen. Window screen. 
Separator. See Grain separator. Ore separator. 

Sewing machine, J. Goering 305.301 

Sewing machine tension device. I. Blhl 305,273 

Sewing machines, combined hanger and driving 

apparatus for operating, G. M. Richardson 305,109 

Shaft loop, E. D. Moseley 306.216 

Shoe clasp. J.J. Unbehend 305410 

Sign.G. W. Menefee 305,098 

Signal. See Car signal. Railway signal. 

Sight feed lubricator. W. A. Boyden 305.281 

Silk plastic by heat and pressure, rendering, C. S. 

Lockwood 305,204 

Soap mould, C. Collier 305,293 

Spinning frame, ring, J. B. Rolland 305.237 

Spittoon. P.H.Deis 305,298 

Spring. See Vehicle spring. 

Squib, miner's, J. R. Powell 305.223 

Stamping press, W. D. Chapman 305.290 

Staple.W.H. Brevbort 305,044 

Steam boiler, J. F. Gray 305,073 

Steam boiler, sectional, L. W. Chadwick 305.289 

Steam generator, J. P. Forbes 305,300 

Steam generator for sewing machine motors. 

etc., L. lleinrioi 305,307 

Steamer, grain. F. Burckhardt 305J42 

Stone breaker and crusher, P. W. Gates 306^72 

Scone cutting machine, O.TiUson 906,409 



Stopper. See Projector stopper. 

Stove and other pipen, F. L. Hlrschmann 306,188 

Stove, heating, S. D. Vose 305,411 

Stove,oil, M. C. Armour 305,865 

Stove, oil or gas, M. C. Armour 305, "267 

Stove top, extension. Armour & Galbraith 305,266 

Surgical device for relief of hemorrhoids and 

similar aifections, L. Chamberlain 305,146 

Target, fiying, G. Llgowsky 305,086 

Target fiying, B. Teipel 305,117 

Target throwing traps, arm for. B. Teipel 305,116 

Telegraph, autographic, M. H. Wilson 305,259 

Telegraphic transmitter for unskilled operators, 

T.Ames 305,262 

Thill coupling, T. A. Mayes 305,096 

Thill coupling, W. S. Shanahan 805,342 

Thrashing machine band cutter and feeder, E. F. 

Knight 305.394 

Tile laying machine, drain. X. Webster 306,363 

Tiles from concrete, mould for forming. J. P. 

Grant 305,303 

Tobacco, compound for treating, B. D. Wells 305,364 

Toilet preparation, liquid, W. H. Bicksler 305,272 

Tooth cro»rn cap, artificial metal, M. Rynear 305,238 

Torch, campaign. Dunlap & Riedel 305,371 

Toy, J. M. Jones 305.079 

Transom lifter, S. A. Bishop 306.274 

Traveling bag handle connection, M. Schwerin... 305,341 

Treadle, foot, J. H. Rivers 305,332 

Tree chair, portable, C. Moore 305,100 

Tricycle, J. P. Gumming 306,053 

Truck, changeable gauge, G. W. Bemis, Sr 305.271 

Truck skid for railway cars, A. E. Kiel 305,199 

Trunk. O. B. Gaston 305,069 

Trunk, C. Gunsel 305.385 

Trunk strap fastener. G. E. Marvlne 305,092 

Tube welding apparatus, J. Sadler 305,239 

Turn table, horse car. C. F. Bollwltt 305.278 

Twine adjuster, H. D. Bisley 305,110 

Valve, balanced rotary, H. C. Behr 305,130 to 305,132 

Valve, balanced slide, H. C. Behr 305.134 

Valve, engine, H. C. Behr 305,133 

Valve, straight-way, J. Homan 306,018 

Vaporizer for greenhouses, W. W. Carman 305,145 

Vat. See Dye vat. 

Vehicle, side spring, Z. M. Howell 305,193 

Vehicle spring, C. W.Saladee S05.'241. 305,242, 305,338 

Vehicle, two-wheeled, Hincks & Johnson 305,187 

Velocipede, Ellis & Norman 305,061 

Ventilating apparatus, 'H. N. Wlckersham 306,865 

Ventilator. See Car ventilator. 

Ventilator, W. B. Roach 305,236 

Vise, A. L. Adams 305,037 

Walk or pavement, brick, L. R. Sassinot 305,243 

Wall paper exhibitor, F. T. Forsaith 305,381 

Washer. See Window washer. 

Washing and drying textiles, centrifugal machine 

for, J. Chevanne et td 305,019 

Washing and scouring knit and other goods, ma- 
chine adapted to, H. W. Scott 305,246 

Washing machine, C. Nelson 305,324 

Watch, stop, O. P. Demon 306,159 

Water closet head rest, W. Cummings 305,376 

Water claset shield, L.Brandeis 305,141 

Water cooler and refrigerator, J. W. Bamum 305,269 

Water tube boiler, B. J. Moore 305,401 

Webbing, E. T. Spencer 305,350 

Wheel. See Car wheel. Emery wheel. Fifth 
wheel. Wheelbarrow wheel. 

Wheelbarrow wheel, J. D. Jervis 305.313 

Whiffletree hook, a Ryder 305,404 

Whistles, operating wind, A. Maurise 305,213 

Wind engine. H. R. Stevens 305.114 

Window screen, A. L. Benedict 305,370 

Window washer, J. F. Bentz 306,041 

Wire, barbed, A.J. Upham S05,36« 

Wire cloth stretcher, J . Manning 305,089 

Wood, etc., incombustible, composition for ren- 
dering, Gimenez & Trigoyen 305,174 

Wood, etc., tool for finishing surfaces of, J. Y. 

Simons 306,344 

Wrappings, means for assisting persons In putting 

on outside, G. Sutton 306,406 

Wrench, J. D. Stanton 306,352 
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DESIGNS. 

Carpet, J. L. Folsom 15,404 to 15,407 

Carpet, H. Hunt 15,409, 16,410 

Cornice, curtain, J., S. Latus 15,415 

Finger ring, W. S. Dolbey 15,403 

Fireplace lining, J. Lausctake , 15,414 

Fireplace lining, . I. A. Read 15,418 

Fringe or tassel block, W. Smith 16,419 

Hearth plate, J. A. Read 15,417 

Lamp frame, W. A. Hull 15,408 

Spoon or analogous article, E. B. Towle 15,420, 15,421 

Stove, coal, Bascom & Hodges 15,402 

Stove, cooking, H. C, Bascom et of 15.397 

Stove, cooking, Bascom & Hodges 15,399, 15,401 

Stove, parlor, Bascom & Het'ster 15.3% 

Stove, parlor, Bascom * Hodges 15,398. 15,400 

Upholstery fabric, D. B.Kerr 15,411 to 15.413 

Ventilator cap, J. J. Mooney 15,419 



TRADE MARKS. 

Braids And buttons, Dieckerboil. Raffloer & Co 

Canned salmon, hermetically sealed, J. Hume 

Cigars, cigarettes, and smoking and chewing to- 
bacco, W. E. Braman & Co 

Horseshoe nails. Essex Horse Nail Company 

Medicinal tinctures, extracts, and fluid prepara- 
tions, L. Brown 

Medicines, certain proprietary. Healy & Bigelow.. 

Organs, I. N. Camp 

Paper for photographic purposes, E. M. Kaders . 

Remedy for piles, J. G. Piper 

Rheumatism drops. Administration der Dr. Sulz- 
bergerschen Armen und Kranken Stiftung 

Shovels, spades, and scoops, Hussey. Blnns & Co.. 

Skin lotions, T. Jenness & Son 

Spice for sausage and other meats, S. Oppen- 
beimer & Co 

Wines, native, M. Emerson & Son 



11,484 
11,493 

11,481 
11,485 

11,480 
11,492 

11,482 
11,487 
11,489 

11,483 
11,494 
11,486 

11.488 
11,491 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents, [n ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 861 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canailian Patents may now be obtained by the 
inventors for any of the inventions named In the fore- 
going list, at a cost of 140 each. For full instructions 
address Mudd & Co., Ml Broadway, Mew Tork. Otber 
foreign patents loaj also be "'^*'~'-* . 



Iiia4fle Pnire, each tnaertioii - - - 7.1 cents a line. 
Back Paffe, eitch liiaei-doii - - . Sl.ItU a line. 

(About eight words to a line.) 
Engravings may head advertisements at tJie same rate 
per limy by measurement. a» the letter jrress. Adver- 
tisements must be received at publication oMce a» early 
as Thursday morning to appear in next issue. 






amorutiiiy nearly 30o!liffe'-cat j 
toofs for /^rseT\afj,»/av)-Y"'^^i"'(?"''Sfiopj, ' 

Door, Stisf, ."furn ifu re, ?mn.o Iprcfo r^ 
f<\c(onQ.s C'r-Snciu^inj Sawing, 
"pfunin.:/. /\of3iru/,/\oifIjin_g, «Jen.on.iii^, SfU*|i->(it.-. 
"" ., ••"^'ofisf.incf.e'^C? of {Vie-::. 

. . "' ' "" "* \ ■ f\ic(f].e5f 5turi^aic) of • 

'* - . y, •CXc&ite.fic.cafCd- 
"■Hu* "" " Varrciafe'3 3 He 
:, [ /tXosC fcxtor .Sav'iruf' 

^' of any in. use. -_ 

^'VH.'Docjne.Prcf.acnr tt.t.tyon, Secy-, 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




UPRIGHT 

DRILLS 

ALL SIZES. 

BORING 

-AND- 

rURNING 
MILLS. 

8 and 73 inch 
swing. 

I. BICRFORD 

Cincinnati, Ohio. 



NORDENSKJOLD'S GREENLAND EX- 

pedltion Of 1883.— An interesting resume of the results 
reached by Baron Nordenskjold during his recent expe- 
dition to Greenland ; giving; a description of the country 
traversed, and of the animals, plants, and minerals that 
were found, etc. Illustrated with a sketch map of the 
Journey. Contained In Scientific American Srp- 
PLEMENT, No. 4'.**^. Price 10 cents. To be had that is 
office and from all newBdealen. 




Woodworking Machinery. 

For Planing Mills, Furniture 
and Chair Factories, Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
The Kgaii (Company, 
Cinciniinti, «!.. U. K A. 
Fall aasortmeot of Perin Saw Bladei. 




GEaW.FIFIELD, 

"•, MANUfACTURER 

or ENGINE LATHES 

.FROM Kt-AS'SWING 

eU13,PH0TOGRAPHS 

AMDPR.ICES 
aURNISHED ON 
APPLICATION. 

lOWElL. 
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HOW TO COLOR LANTERN TRANSPA- 

rencies.— A valuable paper by T.J. Houston^ivingf ull di- 
rections for the preparation of photographic transpa- 
rencies, and for painting them. Contained in Scientipic 
American Bupplkmext, No. 4'43. Price 10 cents. 
To be had at this office and from all newsdealer's. The 
same number contains an Illustrated paper on Im- 
provements in Photo-block Printing.— Another valuable 
paper on the Preparation on liantem Transparencies is 
contained in Suppkment, No. 4544. 



Model Engines. 




Complete sets Of 

^^M'CASTINGS 

I AiH^ for making small 

Model steam Endues 1 1-2 in. bore. Sin. stroke, price, $4 
ditto 2 in. bore, 4 in. stroke, price, $10, same style as cut: 
Gear Wheels and Parts of Models. Al) kinds of Small 
Tools ^d Materials. Catalogue Free. GOODNOW & 
WIGH*™an, 176 Washington Street, Boston. Mass. 

FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. HUNTER & SON, North Adams, Mass. 



E. P. IflODIPSON, W.K., 13 Park Row, New Tork, 

EXPERT & PATENT ATTORNEY. 

Memher American Society Mechanical Engineers, and 
Americaji Institute Electrical Engineerine. 

EflPftAIC Two Exhaust Fans, very strongly 
■ Ull vHLCi made and as good as new. Diameter 
of inlet, SO inches, outlet 22x24. Will be sold low. 
Address THOS. AJ.L,1NI>.' & CO., New Haven, 
Conn. 



WATCHMAKERS. 

Before buying, see the Whitcomb liathe and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. CATALOGUES FREE. 



THE CORINTH CANAL.— A DE8CR1P- 

tionof the project of Mr. B. Gerster, engineer in chief 
of the Intemiitional Corinth Csinal Company, and a 
sketch of the progress thus fur accomplished. Nature of 
tbelsthmuBof Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engravings. Contain- 
ed In Scientific American Supplement, No. 4;i5. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



ROOFING 

For buildings of every description. Durable, llgbt, 
easily applied, and InexpeDSlve. Send for sample. 
N.T Coai*TabChemicai*Co., 10 Warren St.. Kew Ytak^ 
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FARLEY'S REFERENOE-DIREOTOBT OF THE 

MACHIXISTS 

IRON, STEEL, AND METAL WORKINO TRADES 

OF THE UNIIED STATES. 
A. C. FARLEY & CO., PubMshers.Phlladelphla. 



' 'A Praelical, Concise, and Well Digested Book.'" 

ON 

Toothed Gearing. 

COKTAINING COMPLETE INSTllUCTIOXS 

FOR DBSIGNINO, DRAWING, AND CONSTEUCTINa 

SPUR WHEELS, BEVEL WHEELS, LANTERN 

GEAR, SCREW GEAR, WORMS, ETC., 

AND 

THE PROPER FORMATION OF TOOTH-PROFILES. 

FOB THE USE OF 

MACHINISTS, PATTBBN-MAKBBS.nBAUaHTS. 

MEN, DEHIONEBS, SOIENTinO 

SCHOOLS, ETC. 

By J. HOWARD CBOMWELZ, Ph.B. 

I'RICE $-^.00. 



"An eminently complete and valuable 
woik.'' — Mechanical News. 

" We believe Mr. Cromwell has accom- 
plished good work in bringing together in 
this volume a great deal of information only 
to be found by searching many works and by 
adding the results of his own experience in 
the field of mechanical engineering." — Ameri- 
can Machinist. 

" The present author has deemed it advis- 
able to wriie a practical, concise, and well 
digested book on the subject of Toothed 
Gearing, . . . and to present the whole 
in a clear, systematic, and readily comprehen- 
sible form. . . . The cuts are all to a scale 
and the designs on the whole first class." — 
American Engineer. 

Published by 

JOHN WILEY & SONS, New York. 

%* Will be mailed and prepaid on the re- 
ceipt of the price. 




CAMERON STEAM PUMP. 

30,000 IN USE. 

in ANVF AGTVBED S O li E Ii IT BV 

The A. S. CAHIERON STEAH PUMP WORKS, Foot East 23d St., Ne^r Tork. 



ROCK BREAKERS AND ORE CRUSHERS. 

W e manufacture and suppJy at short notice and lowest rates, Stone and Ore Crushers con- 
tainlna: the invention described in Letters Patent, issued to Eii W . Blake, June 15th. 1858. togeth- 
er with New and Yataulbue Impkovkmknts, for which Letters Patent were granted May 11th 
and July ^h, 1880. to Mr. S. Ij. Marsden All Crushers supplied hy us are constructed under 
the superintendence of Mr. Mai-sden, who, for the past fifteen years, has been connected with 
themanufiictureof Blake Crushers in this country and England. 

FARRKL FOUNDRY AND IXACHlNE CU., lYiauufrH.j Anaoiiia, Coiiu. 
COPEL.AND & BACON, AKents, New York. 



NEW YORK BELTING AND PACKING COMP'Y. 

''™'°'°^ The Oldest and Iiargest Manufacturers of the Orlsinal 

All ntlier kind. IiiiitntioiiK niul Inferior. Our name is stamped in full upon all our 
standard BEI.TINU, PACKING. andH08E. Address 

3iTe-W7- "S^orlc Belting' anta. ^aclcin.g' Co., 
JOHN H. CHEETER, Treas. Warehouse, 15 Park Row, opp. Astor House, N.Y. 

John D. Cheetee, Treas'y Dep. Branches: 308 Chestnut St., Phila., and 164 Madison St., Chicago. 
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udubon'8 Birds of America. Life-size drawings 
from the original stones, heautifully and acvu- 
rately colored from, nature, under the personal 
supervision of John J. Audubon. The jirst time 
they have ever been offered for sale separately. 
Send postal for complete descriptive catalogue 
mailed free to any address by 

KfSTE.-S & I^AURIAT, 

B01.-303 Washington Street, opposite Old fsouth. 

Boston, Mass. 



ClTiftle Asaucy, 160Fultou iit.,V.Y' 




DYKE'S BEARD ELIXIR 

ForsM luiUTlant UoMBcha, Whii- 
k«rs. or h>ir on bdd haadi i> 30 to 
30 dati. No iDJur?. Euil; uMd. 
"' «'the world. 2 or 3 Ph|ta dam 
work. Will pnn* I" • - - 





& WHISKY HABITS 

cured with Double 
Chloride of Gold. Wo 
challenge investiga- 
tion. 10,000 Cures. 
Books free. The 
LESLIE E.KEELEY Co. 
DWISHT, ILL. 



THE SCIENCE OF LIFE. ONLY 1$ 

BY MAIL POSTPAID. 




KNOW THYSELF.. 

A Great Medical Work on Manhood 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in Man, Errors of Youth, and the untold 
miseries resulting from Indiscretion orexcesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, oach 
one of which is invaluable. So found by the author.whose 
experience for 23 years is such as prohably never before 
fell to the lot of any physician. SOOpages, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and profession ai — than any other work sold in this 
country for $2.50, or the money will be refunded in every 
Instance. Price only $1.00 by mall, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

The Science of Life should be read by the young for 
instruction and by the afflicted for relief. It will bene- 
fit all.— London Lancet. 

There is no member of society to whom The Science 
of Tjif e will not be useful, whether youth, parent, guar- 
dian, instructor, or clergyman.— .4 roonaut. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and eanperf- 
ence. Chronic and obstinatedisease»that U C A I ^^e 
baffled the skiii of all other physicians n C H L a 
specialty. Such treated successfully T11V6CI C 
without an instance of failure. MentioA I 11 I O CLi 
this paper. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the Scientific Amkmcan, continue to ex 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have h&d thirty-etght 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Miuin & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Beissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and bow to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As* 
Bignments, Rejected Cases, Hints on the Sale of JPa- 
tents, etc. 

We also send, free a^ charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
mUNN & CO., Solicitors of Patent*, 
361 Broadway. New York. 

BRAKCH OFFICB.— Ccffuer of F a&d 7th Streets, 
Washington, J>. C. 



WOI^KS WITHOUT ENGINEER, OH BOILEI^. STEAM CO«L Of^ ASH . ST/IF^TS /ST ONCE AND IS 
FREE0FD4NCEa Fl RC OR EXPLOS ION. 1 I. 2 5 HORSE POWER. SCHLEICHER SCHUMM tc CO 

47 CEY ST. NEW YORK. 2i4 RANDOLPH f-' CHICAGO .33i & walnut stj. phimoelphw 



AHNEIMPORTED DOUBLE BARREL BREECH LOADER^T^^^ OUTFITk» 
THE GREATEST OFFER .EVER MADE TO SPORTSMEN. 



HANDSOME ENGLISH Ci 

tlNEST STEEL BARRELS&LOCKS. 
<5NAP ACTION)^ 



rED&CHECKERED WALNUT STOCK. 

»,MOUMTINSSALlCflSEHARflENED» CHOKED BORED. 

"" /UJIOMATIC-SHEU, 
EJECTOR*, 
,^SCENTHE FIREPAPEIt 
LP R BRASS SHEaa 




WARRANTED flAND"MADE 
WLLKILLAT IQO YARDS. 

fTe have just purchased AT A CiREAT 

SACRIFICE from a LEADEia NEW XOEK 

GUN IMPORTINOPlEM(who have recently lalledlthett entire etockottba tfell-kown and Btandard 
"JAMESON " DOUBLE-BARREL BREECH-LOADIN« SHOTGUIVS, AS ABOVE DESCBIBKD 
AND SHOWN IN CUT. It Is equal In ©very respect to a COLT, PAEKEB, or EEMINGTON tor 
BRILLIANT EXECUTION AND OTHEBWISE. As \re bought a large number, we have decided to 
Offer a LIMITED NUMBEB AT ONLY $13.7& each.VP TO J AN'V: ' 16tba88Si(tor the pur- 
pose otlntroduclng them morethoroughlrintheUnltedStates].AFT]BR dAIVlT lBth,weshall 
charge the BEGULAB BET AIL FBIOE OF $26.00. 8FOBT8MEN AND OTHEBS can now lay aside their 
muzzle loaders and secure this most SUPEBIOB BBEECH-LOADEB at the VNPARALLED LOW 
PRIGEOF$13.15. WecautionOunbuyersto beware ot bogus and Imitation Double-Barrel Breech- 
Loaders offered at near this price. The testimonials ot same ore generally spurious and used as baitto 
catch orders. The barrels Of such Ouns are trequently madeot Pot-Metal, Sham-Twlst,Qr Wrought-Iron 
and are unsafe to Bhoot. THE BARBELH OF THE JAHESON AS OFFEBED BY US are uada 
ot THE FINEST SHEFFIELD STEEL and each Gun is so BRANDED, besides we will Send a 
GUABANTEB with each one. NO OTBEB FIBM WILL DO THIS. Upon receipt ot part of the amount; 
to show good talth In ordering and to ooTer us on Express charges, we will ship C.O.D. by Express, with 
prlTilege to examine before you accept It, or If the full amount of 913.7S Is sent with order, we will 
send RE-LOADING TOOLS AND A CARTRIDGE BELT FREE with each Gun. . OBDEB NOW. 
CUT THIS ADVERTISEMENT OUT, to save confusion, AND BETUBN WITH YOUB OBDEB, 
This advertisement will not appear again, and It will be a very long time before we will ever again be 
able to make such another great and most ADVANTAGEOUS OFFER* Nothing gained by correa- 
pondenceas the Gun Is fully described above. Money returned, less Express charges. If It Is not aa 
representedandsatlslactory. ATCiS.TB ITlSTaBBABGAINOFALLBABGAINS. Call on or address; 

WARREN MANUFACTURING CO. 9 WARREN STREET. N. Y, 



I New Catalogue of Valuable Papers 

contained In SciENTrFio American supplement, sent 
free of charge to any address. 

MUNN & CO.. 361 Broadway, N. T. 






.'Buns irsElF TtNHOUtSON TWO 

GALLONS OP kerosene: ' 

I SHIPMAN ENGINE©. 

55FRftNKLIN ,ST BOSTON MASS 



See UIus. article In SoiEXTino Amebioan, Sept. 13. 188^ 




SEBASTIAN, MAI A CO.'S. 
IMPROVED 860 

Screw Cutting Lathe. 

DesigtieiJ for actual work ; no 
toy. Lathes for wood or metal. 
Brill Presses, Chucks, Drilla. 
Dof!S, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
Cation. 

185 *fe 187 W. Pearl St., 
Chiciiiiiaii« Ohio. 
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wishtomakeVS to $4a day easily at thcji 
own homes. Work sent by mail. No canvass in j^. Address 
with stamp Crown M'f s Co.|390 Race St.,Cincinnaci,0 



NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers. 

magazines, and pamphlets, has oeen recently Improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.60 by mail, or $1.25 at the 
omoe of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 
Address 

UUNN & CO., 

Publishers Scie Tific Ambbicait 



LOUIS PASTEUR. — BIOGRAPHICAL 

sketch and full page portrait of this eminent scientist. 
Contained in Scientific American Supplement, 
No. 335. Price 10 cents. To be had at this office and 
from all newsdealers. 



Fiilieil aiil RoD^li FDllers 

AT GBEATLT REDUCED PRICES 

TO CLOSE OUT STOCK. 

SEND FOR PRINTED I^IST OF SIZES. 

The John T. Noye Mfg. Co., 

BUFFALO, N. Y. 



JTIHE LAWSOH Thisistheonlysteamboilerever 

>^«vKnnw* devised in strict compliance with 
^^^n Kv the demands lof natural laws. It 
sTEAM^^ysro gives complete Immunity against 
i^ir\'*'gL_^^T^ \J*| explosions, delivers dry steam, 
''i>^'!s;=3t=*=^==*B».. \^ ' prev^itsall incrustation and de- 
' posit on thebottom plates, affords 
I safety with high pressure, and 
I secures ^reat economy. The in 
vent ion is applicable to every style 
of boiler, and can be readily ap- 
plied, internally or externally, to 
new cr old boilers. Licenses grant- 
___. ed on liberal terms to manufac- 

turers. Send for description. 
L.AWSON NON-EXPl-OSIVE BOIl.EROO., 
155 and 157 Broadway, N.Y. 




LE PAGE'S 

LIQUID GLUE. 

UN EQUALLED FOR CEMENTING 




Mfd only by the RUSSIA 

i-tjvitN I CO, uloucester, mass, bold 

EVERYWHERE. Sample Tin Cans sent by Mail, 25c 



Cities, Towns, and Manufactories 

Supplied by Qrebn & Shaw 
PATENT TUBE AND GANG WELL STSTEH. 

Wi. D. AEirews & Bro., 233 Broalwaj, N. Y, 

Infringers of above patents will be prosecuted. 



k." i 
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A.A.GRIFFINGIRONCO 

STEAM HEATING J\ppMtw« 

SOli. MANUTACTURERS 

BUNDY STEAM F?ADIATOR 

750 COMMUNIPA.W AVE. 
' JERSEY CITY, N.J. 



See lllus. article In Soibntifio American Sept. 13, 1884. 




universaij bench lathe. 

Cuts from 10 to 160 threads per inch, and from !> to80 
threads per centimeter. Standard and Precision Screws 
made under the Roners and Ballou Patents. Send for 
ninstrated Gatatt^ne. 

BalloB AlaBHfoclHriBB C««t Uartfar4» Conn. 




i»osim-v:E ^Xi.A.s'X".. 



IRON REVOLVERS, PERFEGTir BALANCED, 

Has Pewer Farts than any other Blower. 
P. H. &, F. M. ROOTS, Manufacturers, 

CONNERSVILLE, INO. 

B. S. TOTO-NSEND, Qen. Agt.,!SOortlan(3 St., 9 Doy afe'j 
OOOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. BEOOS & CO., Selling Agts. 9 Dey Street, 

SEND FOR PRICED CATALOOUB. 



Adjustable 
Stand. 

Prices $S to 20. 

Send for lllus. 
trated Circular. 

IB f . Higgim, Snpt. 
Washburn Ma- 
chine Shop, 




Fob the 
OFFICE, 

LIBRARY, 
or SITTING 

ROOM. 
For Artists, Ar- 
chitects, 
Draughtsmen, 
and Schools. 
Woioester, Mass. 




. _ 8 4,0 00,000 

J-OSSES PAID IN 66 YEARS. 856,0 00,000 

LThe L,ai-ge8t and StroMa:«*wI Cniiipaiiy. 
T RFNnpp PRirs'T J GOODNOW. Seet'y, 



lM!fs>CARY86MOEN' 



THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel and water than any engine 





made, and fiO per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power, fcend for prices and catalogue A 4. 

B. W. I'AYKE ife SONS, 
P. O. Box l^Or, Kliuira, N. Y. 



$5 to $20/; 



ler day at home. Pamplos worth $5 free, 
ddress Stixsox & Co.. Portland, Maine. 




FOREIGN PATENTS. 



Their Cost Reduced. 



f-Tbe expenses attending ^he procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportioi of our Inventors patenting their inven- 
tions abroad 

CANADA ,— The cost of a patent in Canada is even 
less thau the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, >'^ova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now oflFered for obtaining 
patents In Canada is very large, and is steadily increas- 
ing. 

ENtJIiAND.— The new English law, which went into 
torce on Jan. 1st. enables parties to secure patents In 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and tbe 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention Is likely to realize as much for the patentee 
iQ England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as In the United States. 

OTHER COrN'rilIES.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia. Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of thirty-eight yeara has enabled 
the publishers of The Scientific Amehioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and thefr interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had oq application to 
this office. 

mUNN Jb f'0„ Editors and Proprietors of The Sci- 
ENTinc AMEitlCAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trdde-marks. in this country or abroad, to call at their 
offices. 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Fublishersand Patent Solicitors, 

361 Broadway, New Tort. 

Branch OfSoe, cor. I" and 7th Streets^ opposite Patent 
Office. ^ashingtuD » D. C. 
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Tnalde Paffey each insertion • 
Itack Pave* each insertion • 



■ . 95 f*<-iii(i a line. 

■ - Sl.OOaliue. 



(About eight words to a line.) 

hngravings may head advertisements at the same rate 
per line, by measurenient, as the letter press. Adver- 
tisements must be received at publication qffice as early 
as Thursday m&ming to appear in next isstie. 




HOLLAND & THOMPSON, 

air River Street, Troy, N. Y. 

Manufacturers of the Holland Boiler for heating; build- 
ings of all kinds with steam. Plans and specifications fur- 
nished by a competent engineer of 20 years' experience. 




WITHERBY, RU«W & RlCHAftDSON. Manufacturers 

of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & Co., Worcester, Mans. Send for Catalogue. 




James Boyd. Philadeiphia. Pa. 
Williamson & Cassedv. Phila. Pa 
Rees, Shook & Co.. Pittsburg, Pa. 
Joseph Sharp, Cincinnati. Ohio. 
Weir & Craig, Minneapolis, Minn. 



The Best in the World. 

We make the Best Packioff that can be made regardless 
1 cost. Users will sustain us by calUng for the "JEN- 
STANDARD PACKING." 

■ade Mark "Is stamped on every sheet. None 
'^ess so stamped. I^" Send for Price List " B." 

JENKINS BR08., 

5 ,/in Street, N. Y. 79 Kllby Street, Boston. 

B.R. Hall & Co., St. Louis, Mo. 
f, Louisville, Ky. English Brothers, K ansas City, Mo. 
,-Jo., Marlnette,Wl8. J. P. Donaldson & Co.,Detroit,Mich. 
*ago, 111. Hendrie & Bolthoff M't'e Co.. Denver. Col. 
.-veland, O. Dunham, Carrlgan & Co., San Francisco, Cal 



F. Brown's Patent 

FRICTIOW 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. &. F. BKOWN, 13 Park Place, New York. 
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The "MONITOR. 

A NEW lilFTING AND NON 
LIFTING INJECTOR. 



Best Boiler Feeder 
in the world. 
Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changesof 
Steam Pressure. 

Alao Piiteiit 

EJECTORS 

OB 

Water Elevators, 

For Conveying 

Water and Liquid. 

I'liteiit 1Hler»* Lh- 

brlcutom* et«. 

NATHAN MANUFACTURING COMPANY, 

SMdtoicAtiiioKue. 92 &. 94 Liberty St., New York. 




VMd PAT to sell our Rubber Pnnting Stamps. Samples 
£1^^^ free. Tatloh Bro.s. & Co. , Cleveland, Ohio. 



SUPPLIES FROM 

HYDRANT PRESSURE, 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Seiomg 
Machines in Honseholda. 
Turning Lathes, Scroll 
Saws, Grindstones^ Coffee 
Mills, Hausage Machines, 
Feed Cutters, ElectrU. 
Lights, Elevators, etc. It 
needs little room, no tiring 
up. fuel, ashes, repairs, en- 
gineer, explosion, or deiny, 
no extra insurance, no coat 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure ot water 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and 
capacity up to lO-horse 
power. Prices from $15 to $800. Send for circular to 
THE BACKUS WATER MOTOri CO., Newark, N. J. 




SPEAKING TELEPHOM 



THE ABIKUICAIV ItKl.T. TKLKPUONE COniPAIVY, 

W. H. FOUBES. W. R. DRITICR, Thko. N. Vail, 
I*resident. Treasurer. 6en. Manager. 

Alexander Graham Hell's patent of March 7. 1876, 
owned by this company, covers everyform of apparatus, 
including Microphones or Carbon Telephones, In which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articuia- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patent a an d th e U. S. Circuit Court 
have decided this to be the true meaning of his claim j 
the validity of the patent has been sustained in the Cir- 
cuiton final hearing in a contested case, and many In- 
junctions and final decrees have been obtained on tbem. 

This company also owns and controls all the other 
telephonic inventions of Bell. Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on f '-r>llcation.i 

Telephones for Private Line, Club, an^. .Social systems 
can be procured directly or through the authorized 
agents of the comnany. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon application. 

Address all communications to the 
AM£1M(;AN hem. T£IJ:PH0N£ (COMPANY, 
95 lUilk Street. Uoatun, Maits. 




KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
"""'""i^^jit^tKH Operated by one handle, 
WILL LIFT HOT WATER. 
, POSITIVE ACTION GUARANTEED UNDER 

** B ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Philada.,12th & Thompson Sts. 
Boston, til Oliver St. 
AuKusta, Ga., 1026 Fenwlck St. 
San Francisco, Cal., a Califor- 
nia Street. 



New Yorli, 109 Liberty 

Street. 
Denver, Col., 438 Blalie 

Street. 
I Chicago, III., 204 Lalie St. 



1NVENTOKS and MANUFACTURHRS. Minne- 
apolis possesses unrivaled advantages for manufac- 
turing. Possible aid to new enterprises. Correspond- 
ence invited. L. F. MENAGE, Minneapolis, Minn. 



wmwt 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J, or 117 Liberty Street, New York. 

\Vheels and Rope for conveying power long distances. 
Send for circular. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for stamp. 

THE POPE lYI'F'G CO., 

697 WashlngtonSt.t Boston, Mass. 



GASKILL'S STEAM PUMPS, 

AND 

GASKILL'S HIGH DCTY PUMPING ENGINES. 
For public water supply. Manufactured by 

THE UOl.LY AIFG. (JO., L.ockport, N. Y. 




^--=' JOHNGREEhJWOOD&CO. 

ROCHESTER N.Y. 



ROLLSTONE VARIETY LATHE. 

Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers; 
Band Saws ; WardweU's 
, Patent Smv Bench Dowel 
\\ Machine; (Jhair Machine- 
ry; Boiler Machines, etc. , 
Also iarqe Stock of Second 1 
hand Machinery always on 
hand. Send for catalogue, 

and State Just what you want, to Hollstonk Machine 

Co., 48 Water St., Fltchburg, Mass. 





BARNES' 



Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
sh op Bu ai ness. 
Lathes for Wood or 
Metal Circular Saws, 
Sorool SawB, Former^ 
Mertiseni. Tetionei*, 
etc., etc. Machines on trial if desired. Descriptive Cata- 
logue and Price List Free. W.F.*fc JOHN BARNES, 
No. 1999 JYIaiii St., Uocklord. III. 



Providence, R. I> (l>arkSt.),SixmlDUteB'waikWeBtfromBtation. 
Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris* Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. B J.W.HII1 M.E. PrlceSI.25. 



IPDnCPflDCC Telescopes, Spectacles, Barom- 
lUnUOUUr CO eters. Thermometers, Photo- 
graphic outfits for Amateurs, Opera Olasses, Ac. 
W. H. WA LIU SE Y it CO. successors to R. & J. 
Beck, Philadelphia, lllus. Price List free to any address. 



M 



PJOHHS' 

I.IQUID PAINTS 
ROOFINC. 

mire-proof Biailding I^elt, 

Steam Pipe and Boiler CoTerlngs, Steam Pack- 
tag, Mill Board, Gaskets, iiheatlilngs, 
Flre-pioof Coatings, Cement, Ac. 

DESCBIPIIVi: PRICE LIST AND SAUPL£S ITBXE. 

H. W. JOHNS MT'G CO., 

87 Maiden Lane, New York. 

1701f -ith 8t„ Pma. 46 FraaMin St., Ohioago. 



MAGIC LANTERNS 



i^^S?cf8r?lfe"L7g'E^rflBlT10"fs.'er~"^^ 

|3rA profilablt business for a man wt(a a amali captlal, AlBO, 
Lanterns for Home Arauseraent. 136 page Catalogue free, 
McAllister, Ufer. Optician. 40 Nassau St., N. Y. 

Leffel Water Wheels. 

With Important ImproTements. 
11,000 IN SUCCESSFUL OPEBATIOK, 

fV&Z NEW FIMFHLET FOB 1883 
Sent free to those Interested. 

JAUES LEFFEL & CO., 

Sprtngfleld, Oliio 
110 Liberty St., N. Y. City. 




RAILWAY AND STEAM FITTERS' SUPPLIES, 

Hue's Little Giant Injector. 

SCREW JACKS, STURTBTANT BLOWBKS, &c. 
JOHN S. URQUHABT, 46 Cortlaudt St., N. Y. 



POIIVTEBS for Users of Steam Pnmps. 
Tan Dozen's Patent Steam Pamp 
t Hot or Cold. ) J. 
Can Pump \ Sandy or Impure \ u-ni^icnt 
(Wateror Liquids. ) I^mclent. 
Has no movlnK parts, Co nseque n tly n o 
wear, no repairs, no trouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc.. made of Iron. 
DemiindthlB Pump of your dealer and 
take no cheap substitute. We make Ten 
Prices from $7 to $75. Capacitlec from 100 to 
20,000 gallons per hour. State for wnat purpose wanted 
and send forCatalogue of " Pumps.*' 

VAN DIJZEN <fc TIFT, Cincinnati, O. 




VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS. 



PROVIDENCE, R. I. 





CUTLER'S POCKET INHALER 

AND 

Carbolate of Iodine 

INHALANT. 

A cure for Catarrh, Bron- 
chitis, Asthma, »nd all dis- 
eases of the Throat and 
Lungs— even Consump* 
tion— if taken In season. It will break up a Cold at 
once. It is the Kintr of Coutrh IVIcilicines. A few 
inhalations will correct the most Oflietiisive Breath. 
It may be carried as handily as a penknife, and Is guar- 
anteed to accompUsh all that i» cla^ned for it. 

As a preventive it is in .truth the " magical Amulet '* 
with which one maybid defiance to Cholera, Tellow Fever, 
and all Miasmatic and rn/cctioua diseaaes. It has been 
thoroughly tested in various hospitals and localities in- 
fected with Malaria, Small Pox, Diphtheria, etc., and of 
the great number of persons, including Physicians and 
Nurses, who used the Inhat-ee as a preventive, not 
one is known to have been attacked with any of the dis- 
eases to which they wereexposed. 

Patented through the agency of the Scientific 
American in I'^Ti, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every school, and in- 
dorsed by the leading medcial journals of the world. 
Over SOO.UnO in use. 
Sold by Druggist s for !Htl .11 U . By mail , *1,35. 
W.H. SMITH & f'O., Props. 

410 Mlftn St.chig, Buffalo, N. V. 




The fact that thia shafting has 75 per cent, greater 
strength, a finer finish, and is tmer to gauge, than any 
otherln use renders itnndoubtedly the most economical. 
We are also the sole manufacturers of the C n I'lBRAri:!) 
Collins' Pat.Cgupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS. Limited, 

Try Street. 2d and 3d Avenues, Pittsburp, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
^W Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ. Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. Y. 




The "Duc"Bucket 

Made of Steel. 

FOR 

ELEVATOR BELTS. 

1,300,000 in Use. 

— Pi-lcea Greatly Reduced.- 
Send for oirenlar to IRON CI<AD M'F'G CO., 
aa Oliff Street, >revy Yorh:. 





Print Your Own Cards 



Latiels, 

Etc., 
with onr (S Frlntlnr Press. Larger sizes 
for circulars, etc., ^ to $75. For young 
or old. busjnees or pleasure. Everything 
easy, printed directions. Send two stamps 

for Catalogue of Presses, Type, Cards, 

etc., etc,, to the Factory. KeUey & Co., Meriden, Ct. 



FOOT LATHES 

The best for A mateur. Electrician, and Work Shop use. 
Swing 8x18 Ins. Improved foot power, tool carriage, 
slid e rest, set over tail stock, etc. Complete, IS5.00. 
Foot Power Circular Saw. 



NAIMtAGANSETT IHAOHINE CO., 

Send Stamp for Catalogue. Providence, 11. 



Steel Castings 

From J^ to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 20,000 Crank Shafts 
and 15,000 Gear Wheels of this steel now running prove 
Its superiority over other Steel Castings Send for 
circular and proie list. 

€HE!!sTEK STFFr, CASTIN'OS CO.. 

407 Library St., Philadelphia, Pa. 
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ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE, 

FOB 

nwelliogs & Conntrj' Seats 

simplest ! Cheapest ! Eco- 
nomical ! Absolutely Safe 1 

Delamater Iron Works, 

0. H. Delamater & Co., 
Proprietors, 

16 CorMandt Street, 
New York, U.S. A., 

And 40 Dearborn St., 
CliicaKO, 111. 



Beautiful dc lia^lng for OKNAMENTINO 
WINDOWS. DOORS, TRANSOAIS, &e. 

Stained 

Glass 

SUBSTITUTE 

AT SMALL. COST. Send for Illustrated Cata- 
logue and Prices. Samples by mail 2Si centa. 

Wfl Vnilftin Sole Agent, 731 ARCH ST. 
■ b ■ I U U N U FHIL ADEIiPHI A, PA. 
AGENTS WANTED ETERYWHEAB. 




J^.rOt BRASS MFG. en ':>^ 

gRASg TOPRINGTON — CONN 'vii/lRE: 

C oVpe R materials for metallic . and 

IN SHEETS^*^MUMrT|ON ASPEtl**"'^"' BLANKS 




Curtis Pressure 



or, 



FOR STEAM AND WATER, 

Ib made entirely of Metal. Occupies the 
same space as a Globe Valve, it has no 
e^lands or packing, and is a lock-up valve. 

CURTIS STEAIVI TRAP 

Has main valve outside and air valve 
inside. 
CURTIS REGULATOR CO., 
54 Beverly i^t., BoHtou» Mass* 



IVAPORATING FRUIT 



E: 
Fun treatise on improved 
methods, yieldB, proflte, jprices 
and general Btatisties, FREE. 

AMERICAN MAN'F'GCO. 

"BOX R," wayhesbobo. fa. 
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FOR 1884. 
The Most ropiilar Scientific I'Aper in the Woihl. 

Only 93.^B0 a Year* liicliKllnar poatase. Weekly. 
5!i Numbers a Year. 

Tliiis ^videly cii'ciiloied and splendidly illuBtrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new InvontlODS and discoveries, 
repre«ientlng Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All ClnsHes of Renders find In the Scientific 
American a popular reswme of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading, it is promotive of knowledge and progress in 
every community where it circulates. 

Terms of JSubscriptiou.— One copy of the Scien- 
tific American will be sent for one year—b2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of tlii'ec ilollai'S anil twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Amebi- 
c AN will be supplied gratis for every clubof five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American StrrPLEaiicNT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dollars bv 
the publishers. 

The safest way to remit is by Postal Order, Draft, oi 
Express. Money carefuiiy^ placed" inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

2s/LTT2^1^ 6c CO., 

361 Broadway New York. 

To Koreiffn. Subscvibei's.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan, Brazil 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, goll, for Scientific American, one year; $9, gold 
for both Scientific American ani Sitpplement for 
one year. This Includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ney York, 



PRINTING INKS. 

rpHE " Scientific American " Is printed with CHAS. 
J_ EXBU JOHNSON & CO.'S mk. Tenth and Lom. 
bard Ste. Phila., and 47 Kose St., opp. Daaue St., N. T. 
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